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CHARLES DARWIN 


CHAPTER VII 

GEOGRAPHICAL DISTRIBUTION 

1843—1882 
( ConitHUtd) 

J. D. Hooker to C. Darwin. Let 

Kew, Jan. aoth, X867, 

Prof. Miquel, of Utrecht, begs me to ask you for your 
carte, and offers his in return. I grieve to bother you on 
such a subject. I am sick and tired of this carte corre¬ 
spondence. I cannot conceive what Humboldt’s Pyrenean 
violet is: no such is mentioned in Webb, and no alpine one 
at all. I am sorry I forgot to mention the stronger African 
affinity of the ea.stern Canary Islands. Thank you for 
mentioning it. I cannot admit, without further analysi.s, that 
most of the peculiar Atlantic I.slands genera were derived 
from Europe, and have since become extinct there. I have 
rather thought that many arc only altered forms of cxi.sting 
European genera; but this is a very difficult pednt, and 
would require a careful .study of .such genera and allic.s with 
this object in view. The .subject has often presented itself to 
me a.s a grand one for analytic botany. No doubt its estab¬ 
lishment would account for the community of the peculiar 
genera on the .several group.s and islets, hut whilst .so many 
•snccies are common we must allow for a good deal of migra- 



. V .Ji-rr'i 




of having suggested to me thi 
of plants with irregular flowers Ir 
a deuced deal too good an idet 
in my block, though I did not 
80k No doubt your suggestior 
comer of my sensorium. I shoulc 

amongst your volcanic islands! 
who was wrecked on th« 
volcanic mountain and hot spring! 
fbe Wnck of tht FavouriU} 

Down, Uudt 17th, 1867. 

_i^havb*writtcn, but I cannot boast 

towards you, but from 
Yew ask what 1 have been doing, 
oofe^'vfitk corrections. I do not 
naturally writes so vile a style 

^ It^lar Floras (p. 9) there is what I 
^,aia>;^r{^, which I before pointed out to you: viz., 
.which are wholly distinct from those 
continent are often very common* instead of very 
Etty,’,.who has read your paper with great interest, was 
^fo 4 %ded by this sentence. By the way, I have stumbled 

^7—r ^ ' - ’■ . 

^ \ NarraUve of the Wreck of the Fcpvouriie^ on the Island of JUsola^ 
'^n^etaiUng the Adiventures^ Sufferings and Privations of John Munn ^ 

and its Whale and Sea Fisheries 
W.^. Qarke: London, 1850. 

'»Insulor Floras, pamphlet reprinted from the Gardeners^ Chronhle, 
pt 9: “As a general rule the species of the mother continent are proper- 
tionalty the most abundant, and cover the greatest surface of the islands. 
The peculiar species are rarer, the pecular genera of continental affinity 
are rarw st^; whilst the plants having no’ affinity with those of the 
paother continent are often very common.” In a letter of March 20th 
1^7, Sir Joseph explains that in the case of the Atlantic islands it ii 
the peculiar grenera of Kurnfifin*t 



on two old notes: one, that twenty-two species of European Le 
birds occasionally arrive as chance wanderers to the Azores; 
and, secondly, that trunks of American trees have been 
known to be washed on the shores of the Canary Islands by 
the Gulf-stream, which returns southward from the Azores. 
What poor papers those of A. Murray are in Gardener:^ 
Chronicle. What conclusions he draws from a single Carubus} 
and that a widely ranging genus 1 He seems to me con¬ 
ceited ; you and I are fair game geologically, but he refers 
to Lyell, as if his opinion on a geological point was worth 
no more than his own. I have just bought, but not read 
a sentence of, Murray’s big book,* second-^hand, for 30.5*., new, 

S’O r do tiirt ittivy the*f:J^ It fe 'clear 

the man cannot reason. I have had a very nice letter from 
Scdtt at Calcutta he has been making some good obser¬ 
vations on the acclimatisation of seeds from plants of same 
species, grown in different countries, and likewise on how 
far European plants will stand the climate of Calcutta. He 
says he is astonished how well some flourish, and he main¬ 
tains, if the land were unoccupied, several could easily cross, 
spreading by seed, the Tropics from north to south, so he 
knows how to please me; but I have told him to be cautious, 
else he will have dragons down on him. . . . 

As the Azores are only about two-and-a-half times more 
distant from America (in the same latitude) than from Europe, 
on the occasional migration view (especially as oceanic 
currents come directly from West Indies and Florida, and 
heavy gales of wind blow from the same direction), a large 
percentage of the flora ought to be American; as it is, we 
have only the Sanicula^ and at present we have no expla¬ 
nation of this apparent anomaly, or only a feeble indication 
of an explanation in the birds of the Azores being all 
European, 


^ “Dr. Hooker on Insular Floras” {Gardeners' Chronicle^ 1867, pp, 
152, 181). The reference to the Carabidous beetle {Aploihorax) is at 

p, i8i. 

s riitno'v/y^hu'fyJ H'i^frihufinn nf Mammals^ 1866- 


P t>: Hooker. 

j Down, Mwfch am [1867]. 

plesiMnt and very amusing lettei 
^^iiHiamcfeily by Etty and me, but non 
vAe. sc^etice seems to me quite cleai 
'" ^“ie.;botb blundered, it would be wel 
somediing as follows: “ whilst, o> 
which are related to th(»e o 
^ ^ lave no affinity with those of th< 
common.” I forget whethe 
v^^^g^npslaaee, but it seems to me ver] 
^ways, remember that nothing in th< 
‘[ ^iiSBre as seeing you here whenevei 
^ , de ov« what you say of And. Murray 
book some day. 

va’'!; 

Lyell. 

Down, Oct. 3i»t [ 1867]. 
^eale sent to me from Natal a small 
dung, under ^ oz., with the statement 
,, . - ^t they introduce new plants into a 

T^S iStafement, however, must be very doubtful 
From this j^^cet seven plants have germinated, belonging 
to 'at Irast two kinds of grasses. There is no error, fur I 
ffis^eted some of the seeds out of the middle of the pellets, 
If desmes notice that locusts are sometimes blown far out 
to I caught one 370 miles from Africa, and I have 
greater distances. You might like to hoar the 
case, as it relates to a migratory bird belonging to 
the most wandering of all orders—viz. the woodcock.* The 
tarsus was firmly coated with mud, w eighing when dry 

J Sir JosefJj Hooker wrote (March 23rd, 1867): “I .see you ‘smell a 
of insular plants that are related to those of [aj distant 

breS 3 hoTf“’ /f’ “y let me make .a clean 

W L It. I only found it out after the lecture was in print • I 

SLSJ,™ ZiMte‘ “■* ™“ “ 

than leavf* ..;n or anywhere, rather 




9 grains, and from this the Juncus bufonius^ or toad rush, Le 
germinated. By the way, the locust case verifies what I said 
in the Origin^ that many possible means of distribution would 
be hereafter discovered. I quite agree about the extreme 
difficulty of the distribution of land mollusca. You will have 
seen in the last edition of Origin ^ that my observations on the 
effects of sea-water have been confirmed. I still suspect that 
the legs of birds which roost on the ground may be an efficient 
means ; but I was interrupted when going to make trials on 
this subject, and have never resumed it. 

We shall be in London in the middle or latter part of 
November, when I shall much enjoy seeing you. Emma 
sends her love, and many thanks for Lady LyelUs note. 

To J. D. Hooker. L< 

Down, Wednesday [1867]. 

I daresay there is a great deal^of truth in your remarks 
on the glacial affair, but we are in a muddle, and shall 
never agree, I am bigoted to the last inch, and will not 
yield. I cannot think how you can attach so much weight 
to the physicists, seeing how Hopkins, Hennessey, Haughton, 
and Thomson have enormously disagreed about the rate of 
cooling of the crust; remembering Herschefs speculations 
about cold space,^ and bearing in mind all the recent specula¬ 
tions on change of axis, I will maintain to the death that 
your case of Fernando Po and Abyssinia ® is worth ten times 

^ Origin^ Ed. iv,, p. 429. The reference is to MM. Marten’s experi¬ 
ments on seeds “ in a box in the actual sea.” 

* The reader will find some account of HerschePs views in Lyell’s 
Principles^ 1S72, Ed. XI., Vol. I., p. 283. 

* See Origin^ Ed. vi., p. 337: “Dr. Hooker has also lately shown 
that several of the plants living on the upper parts of the lofty island ot 
Fernando Po and on the neighbouring Cameroon mountains, in the Gulf 
of Guinea, are closely related to those in the mountains of Abyssinia, 
and likewise to those of temperate Europe.” Darwin evidently means 
that such facts as these are better evidence of the gigantic periods of 
time occupied by evolutionary changes than the discordant conclusions 
of the physicists. See Linn, Soc. Jou 7 -n.^ Vol. VII., p. 180, for Hookei'^s 
cTAnftrnl rftnrhifiinns : also Hooker and Ball’s Marocco, Appendix F, p. 421. 




* our remarK# on 
* ■ fd^i^afajfee plawts and disregarding the tropical 

I soon recovered, 
Ttwld agree that many tropical 
a isomewhat cooier climate. But 
-ew at all for general beliefs without 
I t fevetoufiered too often from this: thus 
/die general statement that a host 
^til^d in the ,bud, that seeds could not 
hter, 1 would far more trust such 

bjfiyou of the mixed vegetation on 
accounts. And with respect 
(l?^l^t^.»ilh3teindiag the slowly coming on cool 
facts as yours (and others) about seeds 
' Jl^ih laouatains and plains having 

^‘'ferent dimatal constitution. I know 

contempt 


^ excite in you savage con 

this rigmarole, but attack me to 
abd to that of mine, whenever you can 
^d‘^y if be soon. 

►JfeJfi .X - i!< i; Dr iiooker to C. Darwin. 

• ..i , 

Is fisfusted at your being dlsqulelcd about W. 
rMtnsou. Tell George from me not to sit upon you with hi. 

^-tzT,- «pid«i»oii„g tiicw] 

r and over again; and now, because a scarecrow 



ccHmtrv:: ( 2 ) the curinnc i J absolutely unexplored 

are -stiU African islands, 

For Sir T D h!3.1 ^ dissimilarity from tlie 

cases have come to lieht • for inoVr Iv recently equally strikiiiK 
geans,u4<^fffa,^^j (j,' r™ existence of a Mediterranean 

«^.in Africa: S’tNjaro, a«d nowhere 




of x-\-y has been raised on the selfsame facts, you boo-boo. Le 
Take another dose of Huxley’s penultimate G. S. Address/ 
and send George back to college. 

To J. D. Hooker. Le 

Feb. 3rd [1868]. 

I am now reading Miquel on Flora of Japan^ and like 
it: it is rather a relief to me (though, of course, not new 
to you) to find so very much in common with Asia. I 
wonder if A. Murray’s^ notion can be correct, that a [profound] 
arm of the sea penetrated the west coast of N. America, 
and prevented the Asiatico-Japan element colonising that 
side of the continent so much as the eastern side ; or will 
climate suffice? I shall to the day of my death keep up 
my full interest in Geograph. Distribution, but I doubt whether 
I shall ever have strength to come in any fuller detail than in 
the Origin to this grand subject. In fact, I do not suppose 
any man could master so comprehensive a subject as it 
now has become, if all kingdoms of nature are included. I 
have read Murray’s book, and am disappointed—though, 
as you said, here and there clever thoughts occur. How 

^ Hujcley’s Anniversary Address to the Geological Soc., 1869 {Collected 
Essays^ VIII., p. 305). This is a criticism of Lord Kelvin’s paper “On 
Geological Time”( 7 V^«j. Geolog. Soc. Glasgow^ III.). At p. 336 Mr. 
Huxley deals with Lord Kelvin’s “third line of argument, based on the 
temperature of the interior of the earth.” This was no doubt the point 
most disturbing to Mr. Darwin, since it led Lord Kelvin to ask (as 
quoted by Huxley), “ Are modern geologists prepared to say that all 
life was killed off the earth 50,000, 100,000, or 200,000 years ago ? ” Mr. 
Huxley, after criticising Lord Kelvin’s data and conclusion, gives his 
conviction that the case against Geology has broken down. With regard 
to evolution, Huxley (p. 328) ingeniously points out a case of circular 
reasoning. “ But it may be said that it is biology, and not geology, 
which asks for so much time-that the succession of life demands vast 
intervals ; but this appears to me to be reasoning in a circle. Biology 
takes her time from geology. The only reason we have for believing 
in the slow rate of the change in living forms is the fact that they persist 
through a series of deposits which, geology informs us, have taken a long 
while to make. If the geological clock is wrong, all the naturalist will 
have to do is to modify his notions of the raniditv of change accordingly.” 



oot altoittmg me least explanation 

_ yiatkijBS everywhere to be seen 

tlie kast trouble his mind. One 
which he adduces seems to me 
’ie^water, highly peculiar porpoises 
Indus; and the more distantly allied 
Do you remember his explanation 
becoming cut off, like the Caspian, 
and then divided into two 
.jps^vgiving rise to two great rivers. But 
on the affinity of the Amazon form. 

paper ^ that these fresh-water 
sab-families, making an extremely 
very small family. Hence to us 
of a large group ; and I cannot 
good instance precisely like that of 


asfcknt marine gp-oup, preserved 
where there has been less 
„<0oni(efueat]y little modification.* What 
which' Miquel gives of the beech not 
Caucasus, and then reappearing in 
-yow: Himalayan Pinus* and the cedar of 
6*''“ sue*’ itlca 
■'^ijjuUtions in the surface of the land as 
in the geological se nse rvc must, 

^^^9’ P- ^^5- The toothed wiTales'we divided 
■^'ffief'h^seteRda^ the Delphmida:, and the Platanistide, which latter 
B^«e4'^weeii‘the two other famUies, and is divided into the sub- 
'Spilies iBjmas and Pktanistinse. 

■ ■ ->=S«e VoL I, p. 143, Letter 95. 

identity of the deod.tr and 

Then^°'^t dealt with by him, and the distribution 
The nearest point at which cedars occur is the HiilKar-duKh 

the tree occurs in mass on the borders of Tunis ind 

s5F!D.Hoi?LToslsa''tr‘ *“ ** 

<a the Taurur Jon S. ’ r '•'« ‘■•“‘Lirs 

cao_u„^i ^ Lebanon bved many thousand feet ne th/e 





I suppose, admit that every yard of land has been Le 
successively covered with a beech forest between the 
Caucasus and Japan! 

I have not yet seen (for I have not sent to the station) 
Falconer’s works. When you say that you sigh to think 
how poor your reprinted memoirs would appear, on my 
soul I should like to shake you till your bones rattled for 
talking such nonsense. Do you sigh over the Insular 
Floras^ the Introduction to New Zealand Flora, to Australia, 
your Arctic Flora, and dear Galapagos, etc., etc., etc. ? In 
imagination I am grinding my teeth and choking you till 
I put sense into you. Farewell. I have amused myself by 
writing an audaciously long letter. By the way, we heard 
yesterday that George has won the second Smith’s Prize, 
which I am excessively glad of, as the Second Wrangler 
by no means always succeeds. The examination consists 
exclusively of [the] most difficult subjects, which such men 
as Stokes, Cayley, and Adams can set. 

A. R. Wallace to C. Darwin. Lei 

March 8th, 1868. 

. . • While writing a few pages on the northern alpine 
forms of plants on the Java mountains I wanted a few cases 
to refer to like Teneriffe, where there are no northern forms 
and scarcely any alpine. I expected the volcanoes of 
Hawaii would be a good case, and asked Dr. Seemann about 
them. It seems a man has lately published a list of 
Hawaiian plants, and the mountains swarm with European 
alpine genera and some species 1 ^ Is not this most 
extraordinary, and a puzzler? They are, I believe, truly 
oceanic islands, in the absence of mammals and the extreme 
poverty of birds and insects, and they are within the 
Tropics. 

Will not that be a hard nut for you when you come 
to treat in detail on geographical distribution? I enclose 
Secinann’s note, which please return when you have copied 
the list, if of any use to you. 



Hooker. 

'■■ '■'■ ■'■'■■ ■ ' Down, Feb. aitt [1870]. 

notes on Round Island ‘ which I 
ever such an enigma? If, in the 
Mo, you can find time to let me hear 
O vc^ much like to hear: or we 

wi MJarch 4th for a week. Would 
^5^^;'of coming to luncheon then? 

snakes—not 
-lizards, insects, and not one 
^e eirer^itig, such a proportion of 
|yl^ris| The conditions do not seem 
Tuff Galapagos Island, but, as 
s^; few iponocotyledons there. Then, 
fo h^ve been elevated. I wonder 
in the line of any oceanic 
roteMy strike the main island? 
^hy should ^ many monocotyledons have come 
®y ^ouM they have survived there more than 
hr.isl&d; tTonce Connected ? So, again, I cannot 
5; mat ‘tour snakes should have become extinct in 
->^~^yed on Round Island. For a moment 
^ I that Mauritius might be the newer island but the 
de^adation which the outer ring of rocks has 

niarine remains 

T the island to be 

aarine'^remaine'^'n •^cy are fossil and extinct 

ZIT L • '^hat you think. There never 

^ ^ ^ separate immigration, 

y ef Course, subsequent modification ; some forms , t,f 

idet “only abou/l'*^ik'^cross^*a described as .in 

nordi-east of Mauritius.” Wallace’mentiof fourteen miles 

totte pl^iar and distinct eenus Czm * ^ ^ Python belonKing 

^ nowhere else in tte 3 T?” "" 

<Iuoted by Walkce as “confined to Round uf'a ■^j**'*''* i» 

islets.” See Baker's F/cmlr 1 ^ ^ “**'®*‘ 

Wallace says that, juS Mr. 

coasted with . _ ^^^ndmgs, Round Island was 






course, also coming from Mauritius, Speaking of Mauritius Let 
reminds me that I was so much pleased the day before 
yesterday by reading a review of a book on the geology of 
St. Helena, by an officer who knew nothing of my hurried 
observations, but confirms nearly all that I have said on 
the general structure of the island, and on its marvellous 
denudation. The geology of that island was like a novel. 

To A. Blytt.^ Let 

Down, March 28th, 1876. 

The following refers to Blytt’s Essay on the Immigration of the Nor¬ 
wegian Flora eluring Alternating Rainy and Dry Periods^ Christiania, 
1876. 

I thank you sincerely for your kindness in having sent 
me your work on the Immigration of the Norwegian Flora^ 
which has interested me in the highest degree. Your view, 
supported as it is by various facts, appears to me the most 
important contribution towards understanding the present 
distribution of plants, which has appeared since Forbes* essay 
on the effects of the Glacial Period. 

To Aug. Forel. Let 

Down, June 19 th, 1876. 

I hope you will allow me to suggest an observation, 
should any opportunity occur, on a point which has interested 
me for many years—viz., how do the coleoptera which inhabit 
the nests of ants colonise a new nest?® Mr. Wallace, in 
reference to the presence of such coleoptera in Madeira, 
suggests that their ova may be attached to the winged 
female ants, and that these are occasionally blown across 
the ocean to the island. It would be very interesting to 

* Axel Gudbrand Hlytt (1843-98), the son of the well-known systematist 
M. N. Blytt. He was attached to the Christiania Herbarium in 1865, 
and in 1880 became Professor of Botany in the University. His best-known 
work is the essay referred to above, but he was also known for purely 
systematic work in Botany as well as for meteorological and geoloj^ical 
contributions to science. The above facts are taken from C. Holtermann’s 

nKltll.'irv nntir#‘ in -l 1 




:v>.' 





I8TO Miiiu wnccncr tft< 

l9y instinct to attach them tc 
^ ^h*tber the larvae pass through an 

y^^^^llearar &r MiJm, or cling to the bodiet 
ohiviously requires no answer, 

>eaEr most interesting investigations 

'■ ■■ 

■ - -r -'- 

■ To‘ A' 9 i. Wallace.* 

refer to Mr. Wallace’s Cecjnv^kicai Disiri- 

■■ ' 

' [Hcqwdeae)*, Jane 5U1, 1876. 

pleasure of expressing to you tny 
bodk»< though I have read only 
" *‘“16 as 
feri sure that you have laid a 
fix- all future work on Distribution, 
see hereafter plants treated in 
yiejf®; and then ail insects, pulmonate 
|^S fi«sit-water ,fishes, in greater detail than I 
r^u have given to these lower animals. The point 
gjto '^rested me most, but I do not say the most 


inc most 
^2*^*"®* imaginary 

caricatured by 
main 

^&%iSnr ^ Ti O" my mind is his 

^^^ant of all scientific judgment. I have lifted up my 

g^.. 5 aipst the abo ve view with no avail, but I have^o 

Broadly speakmg, the distribution of the nest-inhabitinv 
atotoisport ^ in some cases the 

Th' «g 8 «are kid not in 

ifaStmtoseizeanyhaii^obkctr^riffH^^^^^^^ “ 

■^ Ant/^Mra to the^est. Dr Sh^st« 

is known in the ant’s-nest teetleT^ V * preliminary 

Meke, see Sharp’s Insects, II n ,72 ' ^ *" account of Sitaris and 

’ Published in Life 






doubt that you will succeed, owing to your new arguments Let 
and the cploured chart Of a special value, as it seems to 
me, is the conclusion that we must determine the areas, 
chiefly by the nature of the mammals. When I worked 
many years ago on this subject, I doubted much whether 
the now-called Palaearctic and Nearctic regions ought to be 
separated; and I determined if I made another region that 
it should be Madagascar. I have, therefore, been able to 
appreciate your evidence on these points. What progress 
Palaeontology has made during the last twenty years I but 
if it advances at the same rate in the future, our views on 
the migration and birthplace of the various groups will, I 
fear, be igreatly altered. I cannot feel quite easy about the 
Glacial period, and the extinction of large mammals, but I 
must hope that you are right. I think you will have to 
modify your belief about the difficulty of dispersal of land 
molluscs ; I was interrupted when beginning to experimentise 
on the just hatched young adhering to the feet of ground- 
roosting birds, I differ on one other point—viz. in the belief 
that there must have existed a Tertiary. Antarctic continent, 
from which various forms radiated to the southern extremities 
of our present continents. But I could go on scribbling for 
ever. You have written, as I believe, a grand and memorable 
work, which will last for years as the foundation for all future 
treatises on Geographical Distribution. 

P.S.—You have paid me the highest conceivable com¬ 
pliment, by what you say of your work in relation to my 
chapters on distribution in the Origin, and I heartily thank 
you for it. 


From A. R. Wallace to C. Darwin. Le 

The Dell, Grays, Essex, June 7th, 1876. 
Many thanks for your very kind letter. So few people 
will read my book at all regularly, that a criticism from one 
who docs .so will be very welcome. If, as I suppose, it is 
only to p. 184 of Vol. I. that you have read^ you cannot 
yet quite see my conclusions on the points you refer to (land 
molluscs and Antarctic continent). My own conclusion 

n—A.— i^.i A —: T 1 



wilh Australia or New Zealand 
Voi. I., pp. 398-403. and 459-66. Mj 
as to dtetrilwtton of land moilusca* arc 
» Wh«n yOB have read these passages 
kaa>tiii f«a«rai facts which lead to them, I shall 
yoa still differ from me. 

present results as to the origin and 
„ «lf'|ea^'Of mammals will have to be modified 
i»t^^dtetjoveries, I cannot help thinking that much 
~ because in all geographical and 
'the'gteat outlines are soon reached, 
i ^3i«a&'|eipaia to be modified. 1 also think mudi 
is now so accordant with, and 
^o^'Sesigsaphkal Distribution, that it is prinm 
i^ ’eadinsf. nevertheless, such vast masses of 
r !<M in the next few years that I quite 
of in<e!>rpQrBting them in a new edition. 

is improved ; and when, quite at your 
E*fiav6 waded tta-eugh my book, I trust you will 
a few lines of friendly criticism and advice. 

To A. R. Wallace, 

Down, June I7(h, 1876. 

,, I.^ye now finished the whole of Vol. I., with the same 
intei^t and admiration as before; and I am convinced that 
ig ju(^ent was right and that it is a memorable btmk, 
the basis of all future work on the subject. I have nothing 
particular to say, but perhaps you would like to hear my 
impressions on two or three points. Nothing ha.s struck 
me TOre than the admirable and convincing manner in 
whmh j^u freat Java. To allude to a very trifling point. 
It IS capital about the unadorned head of th e Argu.s-pheasant.* 

535- Mr. WanI7e‘^.'iU~ourihut 
he ^ ^ land shclls peculiar to 

probably air-breathini n.ollusca 
voluntary dSSalttel? "" water-carriage, rather than by 
^ Descent of Mhm tT/I ___ , - . 




Jtlow plain a tJtimg is, when it is once pointed out I What Lett 
a wonderful case is that of Celebes : I am glad that you 
have slightly modified your views with respect to Africa.^ 
And this leads me to say that I cannot swallow the so-called 
continent of Lemuria—2.^., the direct connection of Africa 
and Ceylon.^ The facts do not seem to me many and 
strong enough to justify so immense a change of level. 
Moreover, Mauritius and the other islands appear to me 
oceanic in character. But do not suppose that I place my 
judgment on this subject on a level with yours. A wonder¬ 
fully good paper was published about a year ago on India, 
in the Geolog. Journal, I think by Blanford,® Ramsay 
agreed with me that it was one of the best published for a 
long time. The author shows that India has been a continent 

little lectures which on rare occasions he would give to a visitor interested 
in Natural History. In Mr. Wallace’s book the meaning of the ocelli 
comes in by the way, in the explanation of Plate IX., “A Malayan Forest 
with some of its peculiar Birds.” Mr. Wallace (vol. i., p. 340) points out 
that the head of the Argus pheasant is, during the display of the wings, 
concealed from the view of a spectator in front, and this accounts for the 
absence of bright colour on the head—a most unusual point in a pheasant. 

The case is described as a “ remarkable confirmation of Mr. Darwin’s 
views, that gaily coloured plumes are developed in the male bird for the 
purpose of attractive display.” For the difference of opinion between the 
two naturalists on the broad question of coloration see Life and Letters, 

III., p. 123. See Letters 440-453, pp. 72 et seq. 

^ ‘‘ I think this must refer to the following passage in Geog. List, of 
Animals, Vol. I., pp. 286-7. ‘At this period (Miocene) Madagascar was 
no doubt united with Africa, and helped to form a great southern continent 
which must at one time have extended eastward as far as Southern India 
and Ceylon; and over the whole of this the lemurine type no doubt 
prevailed.’ At the time this was written I had not paid so much attention 
to islands, and in my Island Life I have given ample reasons for my 
belief that the evidence of extinct animals does not require any direct 
connection between Southern India and Africa.”—Note by Mr. Wallace. 

* See Gcog. List, I., p. 76. The name Lernuria was proposed by Mr. 
Sclater for an imaginary submerged continent extending from Madagascar 
to Ceylon and Sumatra. Mr. Wallace points out that if we confine our¬ 
selves to facts Lemuria is reduced to Madagascar, which he makes a 
subdivision of the Ethiopian Region. 

* H. F. Blanford “ On the Age and Correlations of the Plant-bearing 






tesKl, some twenty to thirty years age 
acoount of teeth of Mastodon ‘ found 
;l^:$latie(neat may have been an error. 

St ^ what 3«)u say about the colonising o! 
.,,5,^ liiSsiBi^whese have an account of a frog frozen 
cf’as Sssfes-giader, and which revived when thawed. 
Id, is an Indian toad which can resist 

^^-^aeatsthe seadde. Nothing ever astonished 
Ibinititit^^ase of the GaUtxias; * but it don not 
iipjMfer it may not be a migratory fish like 

vji: . )■ 

to A. R. Wafiace. 

H'Sj. '■ 


■ I . • Down, June isth, 187& 

e fo read rather more quickly of late, and 
^ I'^^r'“^k. I have not much to say. Your 

temperate parts of South America 
m,u^ JUid all the more from knowing some- 
I like also much the general remarks 
altsKHfds ^ fead of the volume on the land molluscs. Now 
fer'a' feW' criticisms. 

P. 122.®—I am surprised at your saying that " during the 
^Olfe Tertiary period North America was zoologically far 
more strongly contrasted with South America than it is now." 
But we know hardly anything of the latter except during the 
Pliocene period; and then the mastodon, horse, several great 
edet^, etc, etc., we re common to the north and south. If 

co»tin«it Since the publication of Blanford’s paper, much literature has 
^peared dealing with the evidence furnished by fossil pl.ints, etc., in 
favour of the existence of a vast southern continent. 
t«tJ" ^ Falconer (Letter 155), Jan. 5th, 1863, Darwin refcr.s 

occurrence of Masiodon as having been “smashed ’’ by 

only genus of the Galaxidse, a family of fresh-water fishes 

o^ng in New Zealand, Tasmania, and Terra del Fuego, ranging 
north as far as OiT#^ncior*ri r't-n* ywr ss . ^ ^ ' h h 



you are right, I erred greatly in my Journal, where I insisted Lett® 
on the former close connection between the two. 

P. 252 and elsewhere.—I agree thoroughly with the general 
principle that a great area with many competing forms is 
necessary for much and high development ; but do you not 
extend this principle too far—I should say much too far, 
considering how often several species of the same genus have 
been developed on very small islands ? 

P. 265.—You say that the Sittidse extend to Madagascar, 
but there is no number in the tabular heading. [The number 
(4) was erroneously omitted.—A. R. W.] 

P. 359 .—Rhinochetus is entered in the tabular heading 
under No, 3 of the neotropical subregions. [An error: should 
have been the Australian.—A. R. W.] 

Reviewers think it necessary to find some fault; and if I 
were to review you, the sole point which I should blame is 
your not giving very numerous references. These would 
save whoever follows you great labour. Occasionally I 
wished myself to know the authority for certain statements, 
and whether you or somebody else had originated certain 
subordinate views. Take the case of a man who had collected 
largely on some island, for instance St. Helena, and who 
wished to work out the geographical relations of his collec¬ 
tions : he would, I think, feel very blank at not finding in 
your work precise references to all that had been written on 
St. Helena. I hope you will not think me a confoundedly 
disagreeable fellow. 

1 may mention a capital essay which I received a few 
months ago from Axel Blytt^ on the distribution of the 
plants of Scandinavia; showing the high probability of 
there having been secular periods alternately wet and dry, 
and of the Important part which they have played in dis¬ 
tribution. 

I wrote to Ford,* who is always at work on ants, and told 
him your views about the dispersal of the blind colcoptera, 
and asked him to observe. 

I spoke to Hooker about your book, and feel sure that he 
would like nothing better than to consider the distribution of 


iV aov 


!.’jW»#%we doa« roy jottings, and once again oc 
brought out so grand a work. 
iWi disaf^poioted at the review in Natun} 

i. ti Wallace to C. Darwin. 

Rewbill, Doricing, July t3rd, iSyS, 
["h^e replied sooner to your last kind at 
j' bdt they reached me in the midst of n 
to removal here, and I have only just nc 
^ papers in a get-at-able state. 

•Tfidny thanks for your close observation 
two absurd mistakes in the tabular heading 
greater distinction of the North ar 
fauha^ 1 think I am right. The edenta: 

^ I b^d) to have been mere temporal 
ISertli America in the post-Pllocene epoc 
'W Its Terdary feuna. Yet in South Amerit 
J ertomlously developed in the Pliocene epoc 
W,' if there is any such thing as evolution, et< 
ancestral forms must have preceded them i 
timea 

f ‘ Maitodm, on the other hand, represented by one or tw 
s^’jes cmly, appears to have been a iate immigrant int 
South America from the north. 

The immense development of ungulates (in varie 
feaiilies, genera, and species) in North America during th 
Tertiary epoch is, however, the great feature whic 
• i^j^aies it to Europe, and contrasts it with South Americ; 
Trite Camels, hosts of hog-like animals, true rhinoccrosc! 
and hosts of ancestral horses, all bring the North America; 
(fauna] much nearer to the Old World than it is now 
Even the horse, represented in all South America by Hynu 
only, was probably a temporary immigrant from the nt»rth. 

As to extending too far the principle (yours) cif thi 
necessity of comparatively large areas for the cicvcl< »pmcn 
^ varied faunas, I may have done so, but 1 think not 
IS) I everv -i-t- 




where a varied fauna now exists, have been once more Letter 
extensive— e.g.^ New Zealand, Madagascar: where there is 
no such evidence {e,g.^ Galapagos), tho fauna is very restricted. 

Lastly, as to want of references : I confess the justice of 
your criticism ; but I am dreadfully unsystematic. It is my 
first large work involving much of the labour of others. I 
began with the intention of writing a comparatively short 
sketch, enlarged it, and added to it bit by bit; remodelled 
the tables, the headings, and almost everything else, more 
than once, and got my materials in such confusion that it 
is a wonder it has not turned out far more crooked and 
confused than it is. I, no doubt, ought to have given 
references; but in many cases I found the information so 
small and scattered, and so much had to be combined and 
condensed from conflicting authorities, that I hardly knew 
how to refer to them or where to leave off. Had I referred 
to all authors consulted for every fact, I should have greatly 
increased the bulk of the book, while a large portion of the 
references would be valueless in a few years, owing to later 
and better authorities. My experience of referring to re¬ 
ferences has generally been most unsatisfactory. One finds, 
nine times out of ten, the fact is stated, and nothing more ; 
or a reference to some third work not at hand! 

I wish I could get into the habit of giving chapter and 
verse for every fact and extract; but I am too lazy, and 
generally in a hurry, having to consult books against time, 
when in London for a day. 

However, I will try to do something to mend this matter, 
should I have to prepare another edition. 

I return you Forel's letter. It does not advance the 
question much; neither do I think it likely that even 
the complete observation he thinks necessary would be of 
much use, because it may well be that the ova, or larvae, 
or imagos of the beetles are not carried systematically by 
the ants, but only occasionally, owing to some exceptional 
circumstances. This might produce a great effect in distri¬ 
bution, yet be so rare as never to come under observation. 

Several of your remarks in previous letters I shall 

T xxril-T^ r»v<-rkT*i<" 



Pf w V |^prvA»0 J MiWi «UI i ftm n 

a# tofaig to alter my views in many points 
Is^gnesra^ cnierwlMimed with zoolc^ioU details, th 
^st«^ tl» Gtobgicai Socitty's Journal as 
asd as I mean to do before writing mo 


:,i To F. Buchjman White.* 

sis .;■ - Down, Sept ajnJ [1878]. 

jT^ fead your paper, and I hope that you will n< 
.pv^afBptuQUs. in writing another line to say ho 
'^it to me. I believe that you have large! 
^ of the affinities of the inhabitants of thi 
khmd, and this is a delightful triumpl 

•TV J. D. Hooker. 

Down, J1U7 land [1879]. 
Bajl's Essay.* It is pretty bold, Th 
as far as we can judge of all the highe 
recent geological times is an abominabh 

' ® ackiKwledginent of a copy of a paper (publiihed by m( 

»ai^Phww<%s of iht Zoolog. Soc.) on the Hemiptera of St. Helena 
^di?^mgthe origin of the whole feuna and flora of that island. 

f; b. w; 

k 1 *®’^*’“* “ of ‘Im 

™ Proceedings of the R. Geogr. Soc., 1879. Ball argues (p. 18' 
liiat dvmng ancient Palaeozoic times, before the deposition of the Coal 
sseasn^, the atmosphere contained twenty times as much carbonic acid 
gas and considerably less oxygen than it does at present." He further 
assomes that m such an atmosphere the percentage of CO, in the higher 
ptotams would be excessively different from that at the sea-level, 
md appends the result of calculations which gives the amount of CO, 
the sea-Ievel as iwper 10,000 by weight, at a height of 10,000 feet 
“aderstands him to mean that the Vascular 
wET"? Gymnosperms could stand the sea-Ievel atmosphere, 

SeK^fo “» 

If bp ttr>i» 1. • ^ ®>uospherc as regards CO* 




mystery- Certainly it would be a great step if we could Letter 
believe that the higher plants at first could live only at a high 
level; but until it is experimentally [proved] that Cycadeae, 
ferns, etc., can withstand much more carbonic acid than the. 
higher plants, the hypothesis seems to me far too rash. 
Saporta believes that there was an astonishingly rapid 
development of the high plants, as soon [as] flower-frequent¬ 
ing insects were developed and favoured intercrossing. I 
should like to see this whole problem solved. I have fancied 


avoid it. Ball draws attention to the imperfection of our plant records 
as regards the floras of mountain regions. It is, he thinks, conceivable 
that there existed a vegetation on the Carboniferous mountains of which 
no traces have been preserved in the rocks. See Fossil Plants as Tests 
of Climate^ p. 40, A, C. Seward, 1892. 

Since the first part of this note was written, a paper has been read 
(May 29th, 1902) by Dr. H. T. Brown and Mr. F. Escombe, before the 
Royal Society on “ The Influence of varying amounts of Carbon Dioxide 
in the Air on the Photosynthetic Process of Leaves, and on the Mode of 
Growth of Plants.” The author’s experiments included the cultivation 
of several dicotyledonous plants in an atmosphere containing in one case 
180 to 200 times the normal amount of CO3, and in another between 
three and four times the normal amount. The general results were 
practically identical in the two sets of experiments. ‘‘All the species 
of flowering plants, which have been the subject of experiment, appear 
to be accurately ‘ tuned ’ to an atmospheric environment of three parts 
of CO,2 per 10,000, and the response which they make to slight increases 
in this amount are in a direction altogether unfavourable to their growth 
and reproduction.” The assimilation of carbon increases with the increase 
in the partial pressure of the CO^. But there seems to be a disturbance 
in metabolism, and the plants fail to take advantage of the increased 
supply of CO^. The authors say :—“ All we are justified in concluding 
is, that if such atmospheric variations have occurred since the advent of 
flowering plants, they must have taken place so slowly as never to outrun 
the possible adaptation of the plants to their changing conditions.” 

Prof. Farmer and Mr. S. E. Chandler gave an account, at the same 
meeting of the Royal Society, of their work “On the Influence of an 
Excess of Carbon Dioxide in the Air on the Form and Internal Structure 
of Plants.” The results obtained were described as differing in a remark¬ 
able way from those previously recorded by Tdodoresco (Pcv. Ge?i, 
Bota?tique^ II., 1899). 

It is hoped that Dr. Horace Brown and Mr. Escombe will extend 




WHS ounng long ages a small isoiat 
l?4ip.<*b« S. Hemisphere which served as the birt 
plants—but this is a wretchedly po 
j|^^Hife‘‘;;4t:fe^odd that Ball does not allude to the obvio 
mast hare been alpine plants before t 
»• : ®afiy of which would have returned to t] 

aJber Glacial period, when the climate aga 
I aiways accounted to myself in this mann 
etc.. 

also to have considered the alpine insec 
r(^iona I do not know how it ms 
ki^Uirt)W isy faitfa in the glacial migration is not at « 
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. A. R. Wallace to C. Darwin. 

^ i)arwin*s criticism* on Mr. Wallace 

SU Peter’s Roed, Croydoo, No*. 8th, i88a 
,youf kind remarks and notes on my bool 
will be of use to me if I have to prepare 
.. J ^tion, which I am not so sure of as you seem to be 

S lti-ycur-remark as to the doubtfulness of paucity o 
bring due to coldness of water, I think you overlool 
am speaking only of water in the latitude of the Alp< 
^Mipcene and Eocene times, when iceberg.s and glacier 
^porwily descended into an otherwise warm sea- mi 
being that there was no Glacial epoch at that time, bu 
merely a local and temporary descent of the snow-Iinc anc 
glac^re owing to high excentricity and winter in aphelion. 
^ »nno, «. .tout the „f ,h. 

ditions. The geographical con- 




As to “ epoch ” and “ period," 1 use tnem as synonyms tu i^cte 
avoid repeating the same word. 

3. Rate of deposition and geological time. Here no doubt 
I may have gone to an extreme, but my “ 28 million years ” 
may be anything under 100 millions, as I state. There is an 
enormous difference between mean and maximum denudation 
and deposition. In the case of the great faults the upheaval 
along a given line would itself facilitate the denudation 
(whether sub-aerial or marine) of the upheaved portion at a 
rate perhaps a hundred times above the average, just as 
valleys have been denuded perhaps a hundred times faster 
than plains and plateaux. So local subsidence might itself 
lead to very rapid deposition. Suppose a portion of the Gulf 
of Mexico, near the mouths of the Mississippi, were to subside 
for a few thousand years, it might receive the greater portion 
of the sediment from the whole Mississippi valley, and thus 
form strata at a very rapid rate. 

4. You quote the Pampas thistles, etc., against my state¬ 
ment of the importance of preoccupation. But I am referring 
especially to St. Helena, and to plants naturally introduced 
from the adjacent continents. Surely if a certain number of 
African plants reached the island, and became modified into 
a complete adaptation to its climatic conditions, they would 
hardly be expelled by other African plants arriving subse¬ 
quently. They might be so, conceivably, but it does not seem 
probable. The cases of the Pampas, New Zealand, Tahiti, etc., 
are very different, where highly developed aggressive plants 
have been artificially introduced. Under nature it is these 
very aggressive species that would first reach any island in 
their vicinity, and, being adapted to the island and colonising 
it thoroughly, would then hold their own against other plants 
from the same country, mostly less aggressive in character. 

I have not explained this so fully as I should have done 
in the book. Your criticism is therefore useful. 

5. My Chapter XXI 1 1, is no doubt very speculative, and 
I cannot wonder at your hesitating at accepting my views. 

To me, however, your theory of hosts of existing species 
migrating over the tropical lowlands from the N. temperate 
+-rx Q 7nr\(' annears more soeculative and more 




___ __ xuity nci 

the temperature of tropical Africa hac 
| would certainly have spread north- 

V tte return of the heat could hardly have beer. 

' >: Hiie the s^ply defined and very restricted area 

46 e m^tUm plants from mountain to mountain 
' ^^^bsqK^oba^.as to remote islands, I think that is 

gfflj t-ran^ ^hiMniance of the mountain stations along 
^.'4-y tfaft. Aftfks are immensely greater than those 

in- ttte SJ. Atlantic, for example. 

E ^iv ,temporary occupation of mountain stations by 
{4aat5 (which 1 think 1 have shown to be probable) 
^0 a ffiuch more important element in increasing 
aitd vmi^y of the plants so dispersed than in the 
if lands, where the flora soon acquires a fixed and 
*'i#^^^cbsiraej|er, and where the number of species is 
,^p:J;%^^^toily. limited. 

. direct evidence of seeds being carried great 
through,, the air is wanted, but I am afraid can 
b^ obtained; Yet I feel the greatest confidence that 
are so carried. Take, for instance, the two peculiar 
ctf the Azores {Habenaria sp.) What other mode of 
tf^isit is conceivable? The whole subject is one of great 
<fi.fficulty, but I hope my chapter may call attention to a 
Mtherto neglected factor in the distribution of planta 
^ Your references to the Mauritius literature arc very 
interesting, and will be useful to me; and I again thank 
' you for your valuable remarks. 
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To J. D. Hooker. 

the following letters were written to Sir J. D. Hooker when he was 
^paring his Address as President of the Geographical Section of the 
toish Association at its fiftieth meetmg, at York. The second letter 

(Av^ I2th) refers to an earlier letter of August 0 th, published in Life 
and Letters,Ml .,o ,r j 

4 , Bryanston Street, W., Saturday, 26th [fell., 1881 ], 

I should think that you might make a VPrv — 

addrf»c!c r»r. r' - • • - 




history in petto ; but I can see one very great difficulty—that Letter 
you yourself ought to figure most prominently in it; and this 
you would not do, for you are just the man to treat yourself 
in a dishonourable manner. I should very much like to see 
you discuss some of Wallace’s views, especially his ignoring 
the all-powerful effects of the Glacial period ^ with respect to 
alpine plants, I do not know what you think, but it appears 
to me that he exaggerates enormously the influence of debacles 
or slips and new surface of soil being exposed for the reception 
of wind-blown seeds. What kinds of seeds have the plants 
which are common to the distant mountain-summits in 
Africa? Wallace lately wrote to me about the mountain 
plants of Madagascar ^ being the same with those on mountains 
in Africa, and seemed to think it proved dispersal by the wind, 


^ “ Having been kindly permitted by Mr. Francis Darwin to read this 
letter, I wish to explain that the above statement applies only to my 
rejection of Darwin’s view that the presence of arctic and north temperate 
plants in the southern hemisphere was brought about by the lowering of 
the temperature of the tropical regions during the Glacial period, so that 
even ‘ the lowlands of these great continents were everywhere tenanted 
under the equator by a considerable number of temperate forms (Origin 
of SpecieSy Ed. VI., p. 338). My own views are fully explained in 
Chapter XXIIL of my Island Life, published in 1880. I quite accept all 
that Darwin, Hooker, and Asa Gray have written about the effect of the 
Glacial epoch in bringing about the present distribution of alpine and 
arctic plants in the northern hemisphere^ —Note by Mr. Wallace. 

* The affinity with the flora of the Eastern African islands was long 
ago pointed out by Sir J. D. Hooker, Linn. Soc. foumal, VI., 1861, p. 3. 
Speaking of the plants of Clarence Peak in Fernando Po, he says, “ The 
next affinity is with Mauritius, Bourbon, and Madagascar : of the whole 76 
species, r6 inhabit these places and 8 more are closely allied to plants 
from there. Three temperate species are peculiar to Clarence Peak and 
the East African islands. ...” The facts to which Mr. Wallace called 
Darwin’s atteniion are given by Mr. J. G. BsikQV m Nature, Dec. 9th, 1880, 
p. 125. He mentions the Madagascar Hiola, which occurs elsewhere only 
at 7,000 ft. in the Cameroons, at 10,000 ft. in F ernando Po and in the 
Abyssinian mountains ; and the same thing is true of the Madagascar 
Geranium. In Mr. Wallace’s letter to Darwin, dated Jan. ist, 1881, he 
evidently uses the expression “passing through the air” in contradis¬ 
tinction to the migration of a species by gradual extension of its area 
on land. “ Through the air ” would moreover include occasional modes 



inquirea wnai som o! seeds th 

j’-tl^pose it' vissnild be travelling tcx) far (though for th 
section tiie iiisoussion ought to ^ far-reaching' 
like to-^ee the European or northern elennent ii 
of Good Hope flora discussed. I cannot swallov 
view tiiat European plants travelled down th< 
ts^ftted tile hypothetical Antarctic continent (ir 
ttiaSshi^uife bdfcve), and thence spread to South Australis 
, .a|*f ;t|l^^pe'0# Good Hope. 

' V sigo that he proposed to search 

■a*i>®^ei€n Eand the coal beds most carefully, and wai 
abs®!^^ forladden. to do so by Sir W. Thomson, who said 
■^^jw^Vould uodertake the WOTk, and he never once visited 
™ ^ passion. I hope that you will keep 
address on distribution. 
I dfn^jo niuch from Wallace, his Island Life seems 

i do h(^ that you may have a most prosperous 
Give my kindest remembrances to Asa Gray. 

■, To J. D. Hooker. 

Down, Aug. lath, j 881. 

oK..' I 'J ^ expressed myself badly 

I EJ^ for his astounding knowledge than for originality. 

I have ^wap looked at him as, in fact, the founder of the 
^graphical distribution of organisms. I thought that I had 

had ktelvTe^ f ^®lo"g'ng to Australian forms 

me V^y fn?erestSr ^11 cases .seem to 

me vwy interesting, as bearing on development. 

in " ?'=‘PP>f“*Iy''"J<i»n coming 

. has so interested me for » r.f .. 



analogous cases on the mountains of Madagascar.^ ... I Lette 
think that you ought to allude to these cases. 

I most fully agree that no problem is more interesting 
than that of the temperate forms in the southern hemisphere, 
common to the north. I remember writing about this after 
Wallace\s book appeared, and hoping that you would take it 
up. The frequency with which the drainage from the land 
passes through mountain-chains seems to indicate some, 
general law—viz., the successive formation of cracks and 
lines of elevation between the nearest ocean and the already 
upraised land ; but that is too big a subject for a note. 

I doubt whether any insects can be shown with any 
probability to have been flower feeders before the middle 
of the Secondary period. Several of the asserted cases have 
broken down. 

Your long letter has stirred many pleasant memories of 
long past days, when we had many a discussion and many 
a good fight. 


To J. D. Hooker. 

Down, Aug. 21st, 1881. 

I cannot aid you much, or at all. I should think that no 
one could have thought on the modification of species without 
thinking of representative species. But I feel sure that no 
discussion of any importance had been published on this 
subject before the Origin^ for if I had known of it I should 
assuredly have alluded to it in the Origin^ as I wished to 
gain support from all quarters. I did not then know of 
Von Buch’s view (alluded to in my Historical Introduction 
in all the later editions). Von Buch published his Isles 
Canaries in 1836, and he here briefly argues that plants 
spread over a continent and vary, and the varieties in time 
come to be species. He also argues that closely allied species 
have been thus formed in the separate valleys of the Canary 
Islands, but not on the upper and open parts. I could lend 
you Von Buch’s book, if you like. I have just consulted 
the passage. 

T h'AVG not Baer’s oaoers: but. as far as I remember, the 



waitace's position on me ocean anc 

'eaes6eo.= 

tf>-.gBogra.phical distribution : As far as I know 
P^i:-2^l^aeti«sift- (Ssra^eed the meaning of the relation betweer 
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y» i fc*™. — — — w « tt'^. i%«(, 

^^iis^ti^espoeacs bef^ I did, and, as I suppose, Wallace 
beftwe the Linnean Society. Von Buch's ii 
■ ■ '■;^^^kesb‘-a:ppcmsk to such discussion known to me. 

I';;‘ ■ ’■ 

’i<. . ■ To W. D. Crick, 

kitetesting not only for their own sake, bui 
tel of the last of Mr, Darwin’s publications—hk 

iie^Dispessa} of Freshwater Bivalves,” A|^l 6th, x88a 
, i ^ Down, Feb. sitt, xSSs. 

^■an interesting one, and I am very much 
to you for communicating it to me. You speak a 
"* iMy about the name of the shell, and it would be 
tO'bav'e this ascertained with certainty. Do 
any food conchologist in North.impton who could 
If so I should be much obliged if you would inform 
result. 

,A^o/^.length and breadth of the shell, and how much 
. (which leg?) of the Dytiscus [a large water-beetle] has 
I; • ' ^^.caught If you cannot get the shell named I could take 
|» ‘ British Museum when I next go to London j but 

thia probably will not occur for about six weeks, and you may 
oi^ect to lend the specimen for so long a time. 

.1 am inclined to think that the case would be worth 
■ communicating to Nature. 

/ • suppose that the animal in the shell mu.st have 

h^ 4 i.ve when the Dytiscus was captured, otherwise the 

j' ■ ^i^scle of the shell would have relaxed and the shell 
dropped off. 

401 To W. D. Crick. 

, Down, Feb. jsth, i88j, 

distinct answers to 

Siched tr?tb ^h understand. Did the shell remain 

atiacned to the beetlp’Q Urr vo.i. .. .» 






off, both being in water, that the beetle’s antenna was again Letter 
temporarily caught by the shell ? 

I presume that I may keep the specimen till I go to 
London, which will be about the middle of next month. 

I have placed the shell in fresh-water, to see if the valve 
will open, and whether it is still alive, for this seems to me a 
very interesting point. As the wretched beetle was still feebly 
alive, I have put it in a bottle with chopped laurel leaves, that 
it may die an easy and quicker death. I hope that L shall 
meet with your approval in doing so. 

One of my sons tells me that on the coast of N. Wales 
the bare fishing hooks often bring up young mussels which 
have seized hold of the points; but I must make further 
enquiries on this head. 

To W. D. Crick. Letter 

Down, Miurch 23rd, 1882. 

I have had a most unfortunate and extraordinary accident 
with your shell. I sent it by post in a strong box to Mr. 

Gwyn Jeffreys to be named, and heard two days afterwards that 
he had started for Italy. I then wrote to the servant in charge 
of his house to open the parcel (within which was a cover 
stamped and directed to my.self) and return it to me. This 
servant, I suppose, opened the box and dropped the glass tube 
on a stone flooi-, and perhaps put his foot on it, for the tube 
and shell were broken into quite small fragments. These 
were returned to me with no explanation, the box being quite 
uninjured. I suppose you would not care for the fragments to 
be returned or the Dytiscus\ but if you wish for them they shall 
be returned. I am very sorry, but it has not been my fault. 

It seems to me almost useless to send the fragments of 
the shell to the British Museum to be named, more especially 
as the umbo has been lost. It is many years since I have 
looked at a fresh-water shell, but 1 should have said that the 
shell was Cyclas cornea} Is Splmnium corneum a synonym 
of Cyclas} Perhaps you could tell by looking to Mr. G. 
Jeffreys’ book. If so, may we venture to call it so, or shall I 
put an (?) to the name ? 

A f. T ■Tf/vrvi itTz-kn T wrill mtr KT 



■ CHAPTER VIII 

" MAN 

X- I)esceHt of Man .— II. Sextial Selection .— III. Expression 
of the Emotions 

Letfcf^os ' I. Descent of Man, 1860-82 

< - • • To C. L)^ 1 I. 

' ^ Down, April 27th [i860], 

I Gani 3 #t explain why, but to me it would be an infinite 
satisfaction to believe that mankind will progress to such a 
ptcA tiiat we should [look] back at [ourselves] as mere 
Barbarians. I have received proof-sheets (with a wonderfully 
nice letter) of very hostile review by Andrew Murray,^ read 
before the Royal Society of Edinburgh. But I am tired with 
answering it. Indeed I have done nothing the whole day but 
answer letters. 


404 To L. Horner. 

The following letter occurs in the Memoir of Leonard Horner^ 
edited by his daughter Katherine M. Lyell, Vol. II., p. 300 (privately 
printed, 1890]. ^ ^ w j 


Down, March 20th [1861], 

I am very much obliged for your Address,^ which has 
interested me much. ... I thought that I had read up pretty 
wll on the antiquity of man; but you bring all the facts so well 

* “ On Mr. Darwin’s Theory of the Origin of Species,” by Andrew 
Murray. Edinb., Vol. IV., pp. 274-91 ,862 The 

renew concludes with the following sentence : “ I have come to be of 

is unsound, and that I am to be spared 
any colhsion between my inclination and my convictions” (referring to 



together in a condensed focus, that the case seems much Lett 
clearer to me. How curious about the Bible! ^ I declare I 
had fancied that the date was somehow in the Bible. You are 
coming out in a new light as a Biblical critic. I must thank 
you for some remarks on the Origin of Species^ (though I sup¬ 
pose it is almost as incorrect to do so as to thank a judge for 
a favourable verdict) : what you have said has pleased me ex¬ 
tremely. I am the more pleased, as I would rather have been 
well attacked than have been handled in the namby-pamby, 
old-woman style of the cautious Oxford Professor.^ 

To J. D. Hooker. Leti 

Mr. Wallace was, we believe, the first to treat the evolution of Man in 
any detail froni the point of view of Natural Selection, namely, in a paper 
in the Anthropological Review andJournal of the Anthropological Society^ 
May 1864, p. clviii. The deep interest with which Mr. Darwin read his 
copy is graphically recorded in the continuous series of pencil-marks along 
the margins of the pages. His views are fully given in Letter 406, The 
phrase, “in this case it is too far,” refers to Mr. Wallace’s habit of 
speaking of the theory of Natural Selection as due entirely to Darwin, 

May 22iid 1864. 

I have now read Wallace’s paper on Man, and think it 
most striking and original and forcible. I wish he had written 

^ At p. Ixviii. Mr. Horner points out that the “ chronology, given in 
the margin of our Bibles,” i.e, the statement that the world was created 
4004 B.C., is the work of Archbishop Usher, and is in no way binding on 
those who believe in the inspiration of Scripture. Mr. Homer goes on 
(p. Ixx) : “ The retention of the marginal note in question is by no means 
a matter of indifference j it is untrue, and therefore it is mischievous.” 

It is interesting that Archbishop Sumner and Dr. Dawes, Dean of 
Hereford, wrote with approbation of Mr. Homer’s views on Man. The 
Archbishop says : “ I have always considered the first verse of Genesis 
as indicating, rather than denying, a preadamite world” {Memoir of 
Leonard Horner^ II., p. 303). 

* Mr. Horner (p. xxxix) begins by disclaiming the qualifications of a 
competent critic, and confines himself to general remarks on the 
philosophic candour aud freedom from dogmatism of the Origin : he 
does, however, give an opinion on the geological chapters IX. and X. As 
a general criticism he quotes Mr. Huxley’s article in the Westminster 
Review^ which may now be read in Collected Essays^ II., p. 22. 

® This no doubt refers to Professor Phillips’ Life on the Earthy i860, 
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_ ^ -on Man.* I quite agree about his high- 

aft^'have fcitig thought so ; but in this case it is 
tS^^^'and'f '^i’tell him so. I am not sure that I fully 
his views about Man, but there is no doubt, in my 
cpStttWv oii'tbe'remarkable genius shown by the paper. I 
s^itS^Wevef"; ^0 the mam new leading idea. 

6 .a" V To A. R. Wallace.* 

^ Down, [May] aSth [1864], 

i am so much better that I have just finished a paper for 
Linjean §pciet.y®; but! am not yet at all strong, I felt 
to therefore you must forgive 

having sooner thanked you for your paper on 
received m the iith.® But first let me say that I have 
te my life been more struck by any paper than 
1/' ete, etc., in the Reader^ I feel sure that 
do'more for the spreading of our views 
mbdifiration of species than any separate treatises 
on’’iSVsimple subject itself. It is really admirable; but 
you ou^t not in the Man paper to speak of the theory as 
mine; it is just as much yours as mine. One correspondent 

Stt Life and Letters, III., p. ii et seg, for Darwin^s disappointment 
over Lyell’s treatment of the evolutionary question in his Antiguiiy of 
Man] see also p. 39 for Lyell’s almost pathetic words about his own 
position between the discarded faith of many years and the new one not 
yet assimilated. See also Letters 132, 164, 170. 

^ * This letter was published in Life and Letters, IIL, p. 89, 

' * On the three forms, etc., of Lythrum, 

^ Anthropological Remew, May 1864. 

“ Mr. WaUace wrote, May loth, 1864: “I send you now my little 
contribution to the theory of the origin of man. I hope you will be able 
to agree with me. If you are able [to write] I shall be glad to have 
your criucisms. I was led to the subject by the necessity of explaining 
the vast mental and cranial differences between man and the apes 
^bmed with such small structural differences in other parts of the 
body,—and also by an endeavour to account for the diversity of human 

ScT^oSs.^* 

® A M-.11 -r\A 





Jtias aireaoy noticea to me your ” nign-minaea conauct on u 
this head. 

But now for your Man paper, about which I should like 
to write more than I can. The great leading idea is quite 
new to me—viz. that during late ages the mind will haye 
been modified more than the body; yet I had got as far as 
to see with you, that the struggle between the races of man 
depended entirely on intellectual and moral qualities. The 
latter part of the paper I can designate only as grand and 
most eloquently done. I have shown your paper to two or 
three persons who have been here, and they have been equally 
struck with it I am not sure that I go with you on all 
minor points: when reading Sir G. Grey*s account of the 
constant battles of Australian savages, I remember thinking 
that Natural Selection would come in, and likewise with the 
Esquimaux, with whom the art of fishing and managing 
canoes is said to be hereditary, I rather differ on the rank, 
under a classificatory point of view, which you assign to 
man ; I do not think any character simply in excess ought 
ever to be used for the higher divisions. Ants would not be 
separated from other hymenopterous insects, however high 
the instinct of the one, and however low the instincts of the 
other. With respect to the differences of race, a conjecture 
has occurred to me that much may be due to the correlation 
of complexion (and consequently hair) with constitution. 
Assume that a dusky individual best escaped miasma, and 
you will readily see what I mean. I persuaded the Director- 
General of the Medical Department of the Army to send 
printed forms to the surgeons of all regiments in tropical 
countries to ascertain this point, but I daresay I shall never 
get any returns. Secondly, I suspect that a sort of sexual 
selection has been the most powerful means of changing the 
races of man. I can show that the different races have a 
widely different standard of beauty. Among savages the 
most powerful men will have the pick of the women, and they 
will generally leave the most descendants. I have collected 
a few notes on man, but I do not suppose I shall ever use 
them. Do you intend to follow out your views ? and if so, 
would von like at some future time to have mv few references 



Letter 
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have not strengtL 

P,S. Our aristocracy is handsomer (more hideous accord 
ing to a Chinese or Negro) than the middle classes, fron 
[having the] pick of the women ; but oh, what a scheme I 
primogeniture for destroying Natural Selection 1 I fear m) 
letter will be barely intelligible to you. 

A. R. Wallace to C. Darwin. 

5, WMtbourne Grove Terrace, W., 

May a9th [iSd*]. 

You are always so ready to appreciate what others do 
and especially to overestimate my desultory efforts, that 1 
cannot be surprised at your very kind and flattering remarks 
on my papers. I am glad, however, that you have made a 
few critical observations (and am only sorry that you were 
not well enough to make more), as that enables me to say 
a few words in explanation. 

My great fault is haste. An idea strikes me, 1 think over 
it for a few days, and then write away with .such illu.strations 
as occur to me while going on. i therefore look at the 
subject almost solely from one point of view. Thus, in my 
paper on Man,' I aim solely at showing that brutes are 
modified in a great variety of ways by Natural Seli-clion, but 
that in none of these particular way.s can Man be modified, 
because of the .superiority of his intilUct. 1 therefore no 
doubt overlook a few smaller points in which Natural .Selec¬ 
tion may still act on men and brutes alike. Colour i.s <rnc of 
them, and 1 have alluded to this in correlation to con.stitution, 
in an abstract I have made at Sciater's re«iucst for the 
Natural History Review? At the same time, theic is .so much 
evidence of migrations and displacements of races »if man, 
and so many cases of peoples «»f distinct physical cli.nacicrs 
inhabiting the same or .similar regions, and also ti( races of 
uniform physical charactcr.s inhabiting widely dissimilar 
regions,—that the external characteristics of the chief races 
of man must, I think, be older than his {)re^ciil geographical 
distribution, and the modifications pioducerl by con elation 
to favourable variations of constitution be only a .secondary 




cause of external modiHcation. I hope you may get the 
returns from the Army.^ They would be very interesting, 
but I do not expect the results would be favourable to 
your view. 

With regard to the constant battles of savages leading to 
selection of physical superiority, I think it would be very 
imperfect and subject to so many exceptions and irregulari¬ 
ties that it could produce no definite result For instance: 
the strongest and bravest men would lead, and expose them¬ 
selves most, and would therefore be most subject to wounds 
and death. And the physical energy which led to any one 
tribe delighting in war, might lead to its extermination, by 
inducing quarrels with all surrounding tribes and leading 
them to combine against it. Again, superior cunning, stealth, 
and swiftness of foot, or even better weapons, would often 
lead to victory as well as mere physical strength. Moreover, 
this kind of more or less perpetual war goes on among all 
savage peoples. It could lead, therefore, to no differential 
characters, but merely to the keeping up of a certain average 
standard of bodily and mental health and vigour. 

So with selection of variations adapted to special habits 
of life as fishing, paddling, riding, climbing, etc., etc., in 
different races, no doubt it must act to some extent, but will 
it be ever so rigid as to induce a definite physical modifica¬ 
tion, and can we imagine it to have had any part in producing 
the distinct races that now exist ? 

The sexual selection you allude to will also, I think, have 
been equally uncertain in its results. In the very lowest 
tribes there is rarely much polygamy, and women are more 
or less a matter of purchase. There is also little difference 
of social condition, and I think it rarely happens that any 
healthy and undeformed man remains without wife and 
children. I very much doubt the often-repeated assertion 
that our aristocracy arc more beautiful than the middle 
classes. I allow that they present specimens of the highest 
kind of beauty, but I doubt the average. I have noticed in 
country places a greater average amount of good looks among 
the middle clas.ses, and besides we unavoidably combine in 




uur iuc«l %ji <^»o4vt«» «iiu rcnncmcnt 

manner, which often makes the less appear the more beau 
ful. Mere physical beauty—w. a healthy and regul 
development of the body and features approaching to tl 
mean and type of European man, I believe is quite 
frequent in one class of society as the other, and much mo 
frequent in rural districts than in cities. 

With regard to the rank of man in zoological classiiicatio 
I fear i have not made myself intelligible. 1 never meant 
adopt Owen’s or any other such views, but only to point oi 
that from one point of view he was right. I hold that 
distinct family for Man, as Huxley allows, is all that a 
possibly be given him zoologically. But at the same time, 
my theory is true, that while the animals which surround* 
him have been undet^oing modification in all parts of the 
bodies to a generic or even family degree of difference, 1 
has been changing almost wholly in the brain and head- 
then in geological antiquity the sweats man may be as old i 
many mammalian families, and the origin of the family mj 
may date back to a period when some of the ordtrs fir 
originated. 

As to the theory of Natural Selection itself, I shall alwa) 
maintain it to be actually yours and y<^ur.s only. You ht 
worked it out in details I had never thought <jf, years befo 
I had a ray of light on the subject, and iny pajicr wou 
never have convinced anybody or been noticed as more ths 
an ingenious speculation, whereas your book has rcvolutioi 
iscd the study of Natural History, anti carried away capti\ 
the best men of the present age, All the merit 1 claim is tl 
having been the means of inducing you to write and publif 
at once. I may possibly some day go a little m<ire into th 
subject (of Man), and if 1 do will accept the kiml offer i 
your notes. 

I am now, however, beginning to write the " Narrative < 
my Travels,” which will occupy me a lojig time, as I ha 
writing narrative, and after Hates’ brilliant succes.s rath 
fear to fail. 

I shall introduce a few chapters on Geographical Distrihutic 
and other .<;nrh tnmVc tCiV (' I tiilwH. ^ ...uu 




date the immense interval even to the later Pliocene. But 
I still maintain my view, which in fact is a logical result of 
my theory; for if man originated in later Pliocene, when 
almost all mammalia were of closely allied species to those 
now living, and many even identical, then man has not been' 
stationary in bodily structure while animals have been 
varying, and my theory will be proved to be all wrong. 

In Murchison’s address to the Geographical Society, just 
delivered, he points out Africa as being the oldest existing 
land. He says there is no evidence of its having been ever 
submerged during the Tertiary epoch. Here then is evidently 
the place to find early man. I hope something good may be 
found in Borneo, and that the means may be found to explore 
the still more promising regions of tropical Africa, for we can 
expect nothing of man very early in Europe. 

It has given me great pleasure to find that there are 
symptoms of improvement in your health. I hope you will 
not exert yourself too soon or write more than is quite agree¬ 
able to you. I think I made out every word of your letter, 
though it was not always easy. 

For Wallace’s later views see the small type on p. 39, 

To W. Turner. 

Sir William Turner is frequently referred to in the Descent of Man as 
having supplied Mr. Darwin with information. 

Down, Dec. 14th [1866]. 

Your kindness when I met you at the Royal Society 
makes me think that you would grant me the favour of a 
little information, if in your power. I am preparing a book on 
Domestic Animals, and as there has been so much discussion 
on the bearing of such views as I hold on Man, I have some 
thoughts of adding a chapter on this subject. The point on 
which 1 want information is in regard to any part which may 
be fairly called rudimentary in comparison with the same 
part in the Quadrumana or any other mammal. Now the 
os coccyx is rudimentary as a tail, and I am anxious to hear 
about its mu.scles. Mr. Flower found for me in some work 
that its one muscle (with striae) was supposed only to bring 
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information. 

Are there any traces of other muscies? It seem 
strange if there are none. Do you know how the muscle 
are in this part in the anthropoid apes ? The muscles o 
the ear in man may, I suppose, in most cases be considerec 
as rudimentary ; and so they seem to be in the anthropoids 
at least, I am as-sured in the Zoological Gardens they do no 
erect their ears. 1 gather there are a good many muscles it 
various parts of the body which are in this same state : coulc 
you specify any of the best cases? The mammae in mar 
are rudimentary. Arc there any other glands or other organs 
which you can think of? I know { have no right whatevei 
to ask all these questions, and can only say that I should b< 
grateful for any information. If you tell me anything about 
the OH coccyx or other structures, 1 hope that you wili 
permit me to quote the statement on your authority, as that 
would add so greatly to its value. 

Pray excuse me for troubling you, and do not hurry 
yourself in the least in answering me. 

1 do not know whether you would care to |)os<iess a copy 
but I told my publisher to send you a copy of the new 
edition of the Ori^i^tn list month. 


t.icllw soK 


To W. Turner. 


1 thank ymi ronli illy for .ill ymir full infarmation, and 
I rr^n l uiuth that 1 havr yjvrn y“U surh i 4 rcat tremble at a 
will n yuur iitnc I** >«* uun h cuTUpird Hut the facta 
wrrr v.ilu.ible to nir that 1 r.innot pirtmui that ! iin sorry 
that I ditl troiiblr you ; and 1 arn the lens s«i, «is from what 
yon s*y I Hojk’ vnu umv Ih* indiitnl liinr to write a full 

.mount ail nidmniilaiy »'truiiurrs in Man: it would be a 
vriy and intno slin^ inrinoir I shall at prrsent give 

only a hiit f nlisnat t ot the i lurf (at ts whi* h you have so very 
kindly i timumnn altsl to mr, ami will not tout li on some ol 
the doubtful points I hav» r irivrd far inoii inform.ition 
than 1 vintuo'i toantiiipair rinn* is one point which has 




is nothing in the notion. I have included the down oh the ^ 
human body and the lanugo on the foetus as a rudimentary 
representation of a hairy coat^ I do not know whether there 
is any direct functional connection between the presence of 
hair and the panniculus carnosus ^ (to put the question under 
another point of view, is it the primary or aboriginal function 
of the panniculus to move the dermal appendages or the 
skin itself?); but both are superficial, and would perhaps 
together become rudimentary. I was led to think of this 
by the places (as far as my ignorance of anatomy has allowed 
me to judge) of the rudimentary muscular fasciculi which you 
specify. Now, some persons can move the skin of their hairy 
heads ; and is this not ejected, by the panniculus ? How is 
it with the eyebrows? You specify the axillae and the front 
region of the chest and lower part of scapulae : now, these are 
all hairy spots in man. On the other hand, the neck, and as 
I suppose the covering of the gluteus medius, are not hairy; 
so, as I said, I presume there is nothing in this notion. If 
there were, the rudiments of the panniculus ought perhaps to 
occur more plainly in man than in woman. . . . 

P.S.—If the skin on the head is moved by the panniculus, 
I think'I ought just to allude to it, as some men alone having 
power to move the skin shows that the apparatus is generally 
rudimentary. 

In March 1869 Darwin wrote to Mr. Wallace : “ I shall be intensely 
curious to read the Quarterly, I hope you have not murdered toe 
completely your own and my child.” The reference is to Mr. Wallace’s 
review, in the April number of the Quarterly^ of Lyell’s Principles oj 
Geology (tenth edition), and of the sixth edition of the Elements Oj 
Geology, Mr. Wallace points out that here for the first time Sir C 
Lyell gave up his opposition to evolution ; and this leads Mr. Wallac( 
to give a short account of the views set forth in the Origin of Species 
In this article Mr. Wallace makes a definite statement as to his viewi 
on the evolution of man, which were opposed to those of Mr. Darwin 
He upholds the view that the brain of man, as well as the organs 0 
speech, the hand and the external form, could not Inave been evolved b; 
Natural Selection (the child he is supposed to murder). At p. 391 h< 
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MAN 


[Chap. VIII 


I^ter 40S writes; “ In the brain of the lowest savages, and, as far as we know, 
of the prehistoric races, we have an organ ... little inferior in size and 
complexity to that of the highest types. . . . But the mental require¬ 
ments of the lowest savages, such as the Australians or the Andaman 
Islanders, are very little above those of many animals. . . . How, then, 
was an organ developed so far beyond the needs of its possessor ? 
Natural Selection could only have endowed the savage with a brain 
a little superior to that of an ape, whereas he actually possesses one 
but very little inferior to that of the average members of our learned 
societies.” This passage is marked in Mr. Darwin’s copy with a triply 
underlined ‘*No,” and with a shower of notes of exclamation. It was 
“ probably the first occasion on which he realised the extent of this great 
and striking divergence in opinion between himself and his colleague. 

He had, however, some indication of it in Wallace’s paper on 
Man, Anthropological Retdew^ 1864. (See Letter 406.) He wrote 
to Lyell, May 4th, 1869, “ I was dreadfully disappointed about Man; it 
seems to me incredibly strange.” And to Mr. Wallace, April 14th, 1869, 
If you had not told me, I should have thought that [your remarks on 
Man] had been added by some one else. As you expected, I differ 
grievously from you, and I am very sorry for it.” 


Letter 409 To T. H. Huxley. 

Down, Thursday, Feb. 21st [i868-5^o?]. 

I received the Jermyn Street programme, but have hardly 
yet considered it, for I was all day on the sofa on Tuesday 
and Wednesday. Bad though I was, I thought with constant 
pleasure of your very great kindness in offering to read the 
proofs of my essay on man. I do not know whether I said 
anything which might have appeared like a hint, but I assure 
you that such a thought had never even momentarily passed 
through my mind. Your offer has just made all the differ¬ 
ence, that I can now write, whether or no my essay is ever 
printed, with a feeling of satisfaction instead of vague dread. 

Beg my colleague, Mrs. Huxley, not to forget the 
corrugator supercilii: it will not be easy to catch the exact 
moment when the child is on the point of crying, and is 
struggling against the wrinkling up [of] its little eyes; for 
. then I should expect the corrugator, from being little under 
the command of the will, would come into play in checking 
or stopping the wrinkling. An explosion of tears would tell 
nothing. 
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To Francis Galton. 

Down, Dec. 23rd [1870?]. 

I have only read about fifty pages of your book (to the 
Judges),^ but I must exhale myself, else something will go 
wrong in my inside. I do not think I ever in all my life 
read anything mere interesting and original. And how well 
and clearly you put every point! George, who has finished 
the book, and who expressed himself just in the same terms, 
tells me the earlier chapters are nothing in interest to the 
later ones! It will take me some time to get to these later 
chapters, as it is read aloud to me by my wife, who is also 
much interested. You have made a convert of an opponent 
in one sense, for I have always maintained that, excepting 
fools, men did not differ much in intellect, only in zeal and 
hard work; and I still think [this] is an eminently important 
difference. I congratulate you on producing what I am 
convinced will prove a memorable work. I look forward 
with intense interest to each reading, but it sets me thinking 
so much that I find it very hard work ; but that is wholly the 
fault of my brain, and not of your beautifully clear style. 

To W. R. Greg .2 

March 21st [1871 ?]. 

Many thanks for your note, I am very glad indeed to 
read remarks made by a man who possesses such varied and 
odd knowledge as you do, and who is so acute a reasoner. I 
have no doubt that you will detect blunders of many kinds in 
my book.® Your MS. on the proportion of the sexes at birth 
seems to me extremely curious, and I hope that some day 
you will publish it. It certainly appears that the males are 
decreasing in the London districts, and a most strange fact it 
is. Mr. Graham, however, I observe in a note enclosed, does 
not seem inclined to admit your conclusion. I have never 

^ Hereditary Genius: an Inquiry into its Laws a7id Consequences^ 
by Francis Galton, London, 1869. “The Judges of England between 
1660 and 1865” is the heading of a section of this work (p. 55). See 
Descent of Man (1901), p. 41. 

^ Author of The Enigfnas of Life^ 1872, 

® The Descent of Man, 


Letter 410 


Letter 411 
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Letter 411 much considered the subject of the causes of the propor¬ 
tion. When I reflected on queen bees producing only males 
when not impregnated, whilst some other parthenogenetic 
insects produced, as far as known, only females, the subject 
seemed to me hopelessly obscure. It is, however, pretty clear 
that you have taken the one path for its solution. I wished 
only to ascertain how far with various animals the males 
exceeded the females, and I have given all the facts which I 
could collect. As far as I know, no other data have been 
published. The equality of the sexes with race-horses is 
surprising. My remarks on mankind are quite superficial, 
and given merely as some sort of standard for comparison 
with the lower animals. M. Thury is the writer who makes 
the sex depend on the period of impregnation. His pamphlet ^ 
was sent me from Geneva. I can lend it you if you like. I 
subsequently read an account of experiments which convinced 
me that M. Thury was in error ; but I cannot remember what 
they were, only the impression that I might safely banish 
this view from my mind. Your remarks on the less ratio 
of males in illegitimate births strikes me as the most doubtful 
point in your MS.—requiring two assumptions, viz. that the 
fathers in such cases are relatively too young, and that the 
result is the same as when the father is relatively too old. 

My son George, who is a mathematician, and who read 
your MS. with much interest, has suggested, as telling in the 
right direction, but whether sufficient is another question, that 
many more illegitimate children are murdered and concealed 
shortly after birth, than in the case of legitimate children ; 
and as many more males than females die during the first few 
days of life, the census of illegitimate children practically 
applies to an older age than with legitimate children, and 
would thus slightly reduce the excess of males. This might 
possibly be worth consideration. By a strange coincidence 
a stranger writes to me this day, making the very same 
suggestion. 

I am quite delighted to hear that my book interests you 
enough to lead you to read it with some care. 


^ Mimoire sur la loi de Production des Sexes, 2nd edit., 1863 (a 
pamphlet published by Cherbuliez, Geneva), 
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To Francis Gallon. Letter 

Down, Jan. 4th, 1873. 

Very many thanks for Fraser I have been greatly 
interested by your article. The idea of castes being 
spontaneously formed and leading to intermarriage ^ is quite 
new to me, and * I should suppose to others. I am not, 
however, so hopeful as you. Your proposed Society® would 
have awfully laborious work, and I doubt whether you 
could ever get efficient workers. As it is, there is much 
concealment of insanity and wickedness in families ; and 
there would be more if there was a register. But the 
greatest difficulty, I think, would be in deciding who deserved 
to be on the register. How few are above mediocrity in 
health, strength, morals and intellect; and how difficult 
to judge on these latter heads. As far as I see, within the 
same large superior family, only a few of the children would 
deserve to be on the register; and these would naturally stick * 
to their own families, so that the superior children of distinct 
families would have no good chance of associating much a^ 
forming a caste. Though I see so much difficulty, the obj 
seems a grand one ; and you have pointed out the suie 
feasible, yet I fear utopian, plan of procedure in improving 
the human race. I should be inclined to trust more (and this 
is part of your plan) to disseminating and insisting on the 
importance of the all-important principle of inheritance. I 
will make one or two minor criticisms. Is it not possible that 


^ “ Hereditary Improvement,” by Francis Galton, Fr<xsei^s Magazine^ 
Jan. 1873, P- 116. 

® “ My object is to build up, by the mere process of extensive enquiry 
and publication of results, a sentiment of caste among those who are 
naturally gifted, and to procure for them, before the system has fairly 
taken root, such moderate social favours and preference, no more no 
less, as would seem reasonable to those who were justly informed of the 
precise measure of their importance to the nation ” {loc. czi.j p. 123). 

® Mr. Galton proposes that “ Some society should undertake three 
scientific services ; the first, by means of a moderate number of influential 
local agencies, to institute continuous enquiries into the facts of human 
heredity ; the second to be a centre of information on heredity for 
breeders of animals and plants ; and the third to discuss and classify the 
facts that were collected” {loc, cit.^ p. 124). 
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412 the inhabitants of malarious countries owe their degraded and 
miserable appearance to the bad atmosphere, though this does 
not kill them, rather than to “ economy of structure ” ? I 
do not see that an orthognathous face would cost more than 
a prognathous face ; or a good morale than a bad one. That 
is a fine simile (p. 119) about the chip of a statue ; ^ but surely 
Nature does not more carefully regard races than individuals, 
as (I believe I have misunderstood what you mean) evidenced 
by the multitude of races and species which have become 
extinct. Would it not be truer to say that Nature cares only 
for the superior individuals and then makes her new and 
better races ? But we ought both to shudder in using so 
freely the word'"Nature”^ after what De Candolle has said. 
Again let me thank you for the interest received in reading 
your essay. 

Many thanks about the rabbits ; your letter has been sent 
to Balfour : ® he is a very clever young man, and I believe owes 
his cleverness to Salisbury blood. This letter will not be 
worth your deciphering. I have almost finished Greggs 
Enigmas,^ It is grand poetry—but too Utopian and too full 
of faith for me; so that I have been rather disappointed. 
What do you think about it ? He must be a delightful man. 

I doubt whether you have made clear how the families on 
the Register are to be kept pure or superior, and how they 
are to be in course of time still further improved. 


^ “. . . The life of the individual is treated as of absolutely no 
importance, while the race is as everything; Nature being wholly 
careless of the former except as a contributor to the maintenance and 
evolution of the latter. Myriads of inchoate lives are produced in what, 
to our best judgment, seems a wasteful and reckless manner, in order that 
a few selected specimens may survive, and be the parents of the next 
generation. It is as though individual lives were of no more consideration 
than are the senseless chips which fall from the chisel of the artist who 
is elaborating some ideal form from a irude block ” {loc. cit, p. 119). 

® See Letter 190, Vol. I., p. 269. 

® Francis Maitland Balfour (1851-82) was Professor of Animal 
Morphology at Cambridge. (See Life and Letters^ III., p. 250.) 

* The Enigmas of Life^ 1872. 
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To Max Muller. Letter 413 

Down, July 3rd, 1873. 

In June, 1873, Professor Max Muller sent to Mr. Darwin a copy of 
the sixth edition of his Lectures on the Science of Language^ with a letter 
concluding with these words: “ I venture to send you my three lectures, 
trusting that, though I differ from some of your conclusions, you will 
believe me to be one of your diligent readers and sincere admirers.’* 

I am much obliged for your kind note and present of 
your lectures. I am extremely glad to have received them 
from you, and I had intended ordering them. 

I feel quite sure from what I have read in your works that 
you would never say anything of an honest adversary to 
which he would have any just right to object; and as for 
myself, you have often spoken highly of me—perhaps more 
highly than I deserve. 

As far as language is concerned I am not worthy to be 
your adversary, as I know extremely little about it, and that 
little learnt from very few books. I should have been glad 
to have avoided the whole subject, but was compelled to take 
it up as well as I could. He who is fully convinced, a.® ^ *"■ 
that man is descended from some lower animal, is 
forced to believe a priori that articulate language has 
developed from inarticulate cries ^; and he is therefore hardly 
a fair judge of the arguments opposed to this belief. 

In October, 1875, Mr. Darwin again wrote cordially to Professor Max 
Miiller on receipt of a pamphlet entitled In Self-Defence^ which is a 
reply to Professor Whitney’s “ Darwinism and Language ” in the North 
American Re 7 /iew, July, 1874. This essay had been brought before the 
“general reader” in England by an article of Mr. G. Darwin’s in the 
Contemporary Review^ November, 1874, p. 894, entitled, “Professor 
Whitney on the Origin of Language.” The article was followed by 
“My Reply to Mr. Darwin,” contributed by Professor Muller to the 
Contemporary Review^ January, 1875, p. 305. 


^ A reference to the first edition occurs in Life and Letters^ II., 
P- 390- 

* Descent of Man (1901), p. 133. 

® Printed in Chips from a German Workshop^ Vol. IV., 1875, P- 473 * 
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Letter 4H G. Rolkston^ to C. Darwin. 

British Association, Bristol, August 30th, 1875. 

In theiirst edition of tke Descent of Man Mr. Darwin wrote : It is 
a more curious fact that savages did not formerly waste away, as Mr. 
Bagehot has remarked, before the classical nations, as they now. do 
before modem civilised nations. . . .* In the second edition (p. ^83) the 
statement remains, but a mass of evidence (pp. 183-92) is added, to which 
reference occurs in the reply to the following letter. 

At pp. 4~S of th^ enclosed Address ® you will fipd tl^^t 
I have controverted Mr. Bagehot’s view as to tlae extinctipii 
of the barbarians in the times of classical antiquity, as also 
the view of Poppig as to there being some occult influence 
exercised by civilisation to the disadvantage of savagery 
when the two come into contact. 

I write to say that I took up this subject without any wish 
to impugn any views of yours as such, but with the desire of 
having my say upon certain anti-sanitarian transactions and 
malfeasance of which I had had a painful experience. 

On reading however what I said, and had written some¬ 
what hastily, it has struck me that what I have said might 
bear the former interpretation in the eyes of persons who 
might not read other papers of mine, and indeed other parts 
of the same Address, in which my adhesion, whatever it is 
worth, to your views in general is plainly enough implied. I 
have ventured to write this explanation to you for several 
reasons. 

1 George Rolleston (1829-81) obtained a first-class in Classics at 
Oxford in 1850; he was elected Fellow of Pembroke College in 1851, 
and in the same year he entered St. Bartholomew’s Hospital. Towards 
the close of the Crimean War, Rolleston was appointed one of the 
Physicians to the British civil hospital at Smyrna. In i860 he was 
elected the first Linacre Professor of Anatomy and Physiology, a post 
which he held until his death. “ He was perhaps the last of a school 
of English natural historians or biologists in the widest sense of the 
term.” In 1862 he gave the results of his work on the classification 
of brains in a lecture delivered at the Royal Institution, and in 1870 
published his best known book, Forms of Animal Life (Diet. Nat, 
Biography). 

* Bagehot, “Physics and Politics,” Fortnightly Review^ 1868, 

P- 455 - 

^ British Association Reports^ 1875, P- 142* 
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To Ernst Kratise. X-etter 416 

Down, June 30th, 1^77. 

I have been much interested by your able argument^ against 
the belief that the sense of colour has been recently acquired 
by man. The following observation bears on this subject. 

I attended carefully to the mental development of my 
young children, and with two, or as I believe three of them, 
soon after they had come to the age when they knew the 
names of all common objects, I was startled by observing that 
they seemed quite incapable of affixing the right names to the 
colours in coloured engravings, although I tried repeatedly to 
teach them. I distinctly remember declaring that they were 
colour-blind, but this afterwards proved a groundless fear. 

On communicating this fact to another person he told 
me that he had observed a nearly similar case. Therefore 
the difficulty which young children experience either in dis¬ 
tinguishing, or more probably in naming colours, seems to 

* See Kosmos, June 1877, p. 264, a review of Dr. Hugo Magnus’ 

Die GescMchtliche Eniwickelung des Farbensinnes, 1877. The first part 
is chiefly an account of the author’s views; Dr. Krause’s argument 
begins at p. 269. The interest felt by Mr. Darwin is recorded by the 
numerous pencil-marks on the margin of his copy. 




MAN 


[Chap, vm 


48 

Letter 416 deserve further investigation. I will add that it formerly 
appeared to me that the gustatory sense, at least in the case 
of my own infants, and very young children, differed from 
that of grown-up persons. This was shown by their not 
disliking rhubarb mixed with a little sugar and milk, which 
is to us abominably nauseous ; and in their strong taste for 
the sourest and most austere fruits, such as unripe gooseberries 
and crab apples. 

letter 417 To G. J. Romanes. 

[Barlaston], Aug. 20th, 1878. 

Part of this letter (here omitted) is published in Life and Letters^ 
IIL, p.' 225, and the whole in the Life and Letters of G. f Romanes^ 
p. 74. The lecture referred to was on animal intelligence, and was given 
at the Dublin meeting of the British Association. 

. . . The sole fault which I find with your lecture is that 
it is too short, and this is a rare fault. It strikes me as 
admirably clear and interesting. . I meant to have remon¬ 
strated that you had not discussed sufficiently the necessity 
of signs for the formation of abstract ideas of any complexity, 
and then I came on the discussion on deaf mutes. This 
latter seems to me one of the richest of all the mines, and is 
worth working carefully for years, and very deeply. I should 
like to read whole chapters on this one head, and others on 
the minds of the higher idiots. Nothing can be better, as it 
seems to me, than your several lines or sources of evidence, 
and the manner in which you have arranged the whole 
subject. Your book will assuredly be worth years of hard 
labour ; and stick to your subject. By the way, I was pleased 
at your discussing the selection of varying instincts or mental 
tendencies ; for I have often been disappointed by no one 
having ever noticed this notion. 

I have just finished La Psychologies son Prisent et son 
Avenirs 1876, by Delbceuf (a mathematician and physicist oi 
Belgium) in about a hundred pages. It has interested me 
a good deal, but why I hardly know; it is rather like Herber 
Spencer. If you do not know it, and would care to sec it 
send me a postcard. 

Thank Heaven, we return home on Thursday, and I shal 
be able to go on with my humdrum work, and that make 
me forget my daily discomfort. 
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This letter has been published in Clapperton’s Scientific Meliorism^ 
1885, p. 340, together with Mr. GaskelPs letter of Nov. 13th (p. 337). 
Mr. Gaskell’s laws are given in his letter of Nov. 13th, 1878. They 
are :— 

I. The Organological Law : 

Natural Selection, or the Survival of the Fittest. 

11 . The Sociological Law: 

Sympathetic Selection, or Indiscriminate Survival. 

III. The Moral Law: 

Social Selection, or the Birth of the Fittest. 

Your letter seems to me very interesting and clearly 
expressed, and I hope that you are in the right. Your 

^ Romanes wrote to the Tbnes August 28th, 1878, expressing his 
views regarding the distinction between man and the lower animals, 
in reply to criticisms contained in a leading article in the Times of 
August 23rd on his lecture at the Dublin meeting of the British 
Association. 
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Letter 418 second law appears to be largely acted on in all civilised 
countries, and I just alluded to it in my remarks to the effect 
(as far as I remember) that the evil which would follow by 
checking benevolence and sympathy in not fostering the 
weak and diseased would be greater than by allowing them 
to survive and then to procreate. 

With regard to your third law, I do not know whether 
you have read an article (I forget when published) by F. 
Galton, in which he proposes certificates of health, etc., for 
marriage, and that the best should be matched. I have 
lately been led to reflect a little (for, now that I am growing 
old, my work has become [word indecipherable] special) 
on the artificial checks, but doubt greatly whether such would 
be advantageous to the world at large at present, however it 
may be in the distant future. Suppose that such checks had 
been in action during the last two or three centuries, or even 
for a shorter time in Britain, what a difference it would have 
made in the world, when we consider America, Australia, 
New Zealand, and S. Africa! No words can exaggerate 
the importance, in my opinion, of our colonisation for the 
future history of the world. 

If it were universally known that the birth of children 
could be prevented, and this were not thought immoral by 
married persons, would there not be great danger of extreme 
profligacy amongst unmarried women, and might we not 
become like the '‘arreoi*' societies in the Pacific? In the 
course of a century France will tell us the result in many 
ways, and we can already see that the French nation does 
not spread or increase much. 

I am glad that you intend to continue your investigations, 
and I hope-ultimately may publish on the subject. 


Letter 419 To K. Hochberg. 

Down, Jan. 13th, 1879. 

I am much obliged for your note and for the essay which 
you have sent me. I am a poor german scholar, and your 
german is difficult; but I think that I understand your 
meaning, and hope at some future time, when more at leisure, 
to recur to your essay. As far as I can judge, you have made 
a great advance in many ways in the subject; and I will 
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without reading the Descent of Man arid referring to my 
notes; and it is a great wrench to my mind to change from 
one subject to another. 

I will, however, hazard one or two remarks. Firstly, I 
should have thought that the word ** love (not sexual 
passion), as shown very low in the scale, to offspring and appa¬ 
rently to comrades, ought to have come in more prominently 
in your table than appears to be the case. Secondly, if you 
give any instance of the appreciation of different stimulants 
by plants, there is a much better case than that given by you 
—namely, that of the glands of Drosera^ which can be touched 
roughly two or three times and do not transmit any effect, 
but do so if pressed by a weight of grain {Insectiv. 

Plants 263). On the other hand, the filament of Dioncea may 
be quietly loaded with a much greater weight, while a touch 
by a hair causes the lobes to close instantly. This has always 
seemed to me a marvellous fact. Thirdly, I have been accus¬ 
tomed to look at the coming in of the sense of pleasure and 
pain as one of the most important steps in the development 
of mind, and I should think it ought to be prominent in your 
table. The sort of progress which I have imagined is that 
a stimulus produced some effect at the point affected, and 

' The late Edmund Gurney, author of The Power of Sounds i88o. 
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Letter 420 that the effect radiated at first in all directions, and then that 
certain definite advantageous lines of transmission were 
acquired, inducing definite reaction in certain lines. Such 
transmission afterwards became associated in some un¬ 
known way with pleasure or pain. These sensations led at 
first to all sorts of violent action, such as the wriggling of a 
worm, which was of some use. All the organs of sense would 
be at the same time excited. Afterwards definite lines of 
action would be found to be the most useful, and so would be 
practised. But it is of no use my giving you my crude notions. 

Letter 421 To S. Tolver Preston. 

Down, May 22nd, 1880. 

Your letter^ appears to me an interesting and valuable 
one; but I have now been working for some years exclu¬ 
sively on the physiology of plants, and all other subjects have 
gone out of my head, and it fatigues me much to try and 
bring them back again into my head. I am, moreover, at 
present very busy, as I leave home for a fortnight’s rest at 
the beginning of next week. My conviction as yet remains 
unchanged, that a man who (for instance) jumps into a river 
to save a life without a second’s reflection (either from an 
innate tendency or from one gained by habit) is deservedly 
more honoured than a man who acts deliberately and is 
conscious, for however short a time, that the risk and sacrifice 
give him some inward satisfaction. 

You are of course familiar with Herbert Spencer’s writings 
on Ethics. 

^ Mr. Preston wrote (May 20th, 1880) to the effect that “ self-interest 
as a motive for conduct is a thing to be commended—and it certainly 
[is] I think . . . the only conceivable rational motive of conduct: and 
always is the tacitly reco^ised motive in all rational actions.” Mr. 
Preston does not, of course, commend selfishness, which is not true 
self-interest. 

There seem to be two ways of looking at the case given by Darwin. 
The man who knows that he is risking his life,—realising that the 
personal satisfaction that may follow is not worth the risk—is surely 
admirable from the strength of character that leads him to follow the 
social instinct against his purely personal inclination. But the man who 
blindly obeys the social instinct is a more useful member of a social 
community. He will act with courage where even the strong man 
will fail. 
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The observations to which the fbltowing lett^ra refer were continued 
by Mr, Wallis, who gave an account of his work in an interesting paper 
in the Proceedings of the Zoological Society^ ^f^ch 2nd, 1897. The 
results on the whole confirm the belief that traces of an ancestral pbipted 
6ar exist in man. 


" To H. M. Wallis. Letter ^ 

Down, .March'22nd, i88l. 

I am very much obliged for your courteous and kind note. 

The fact which you communicate is quite new to me, and as I 
was laughed at about the tips tp human ears, I should like to 
publish in Nature some time your fact. But I must first 
consult Eschricht, and see whether he notices this fact in 
his curious paper on the lanugo on human embryos ; and 
secondly I ought to look to monkeys and other animals which 
have tufted ears, and observe how the hair grows. This I 
shall not be able to do for some months, as I shall not be 
in London until the autumn so as to go to the Zoological 
Gardens. But in order that I riiay not hereafter throw away 
time, will you be so kind as to inform me whether I may 
publish your observation if on further search it seems 
desirable ? 


To H. M. Wallis. 


Letter 423 


Down, March 31st, i88i. 


I am much obliged for your interesting letter. I am glad 
to hear that you are looking to other ears, and will visit the 
Zoological Gardens. Under these circumstances it would be 
incomparably better (as more authentic) if you would publish 
a notice of your observations in Nature or some scientific 
journal. Would it not be well to confine your attention to 
infants, as more likely to retain any primordial character, and 
offering less difficulty in observing. I think, though, it would 
be worth while to observe whether there is any relation 
(though probably none) between much hairiness on the ears 
of an infant and the presence of the “tip"' on the folded 
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Letter 423 margin. Could you not get an accurate sketch of the 
direction of the hau of the tip of an ear ? 

The fact which you communicate about the goat-sucker 
is very curious. About the difference in the power of flight 
in Dorkings, etc., may it not be due merely to greater weight 
of body in the adults ? 

I am so old that I am not likely ever again to write on 
general and difficult points in the theory of Evolution. 

I shall use what little strength is left me for more confined 
and easy subjects. 


Letter 424 To Mrs. Talbot. 

Mrs. Emily Talbot was secretary of the Education Department of 
the American Social Science Association, Boston, Mass. A circular and 
register was issued by the Department, and answers to various questions 
were asked for. See Nature^ April 28th, p. 617, 1881. The above letter 
was published in The Field Naturalist^ Manchester, 1883, p. 5, edited by 
Mr. W. E. Axon, to whom we are indebted for a copy. 

Down, July 19th [1881 ?] 

In response to your wish, I have much pleasure in ex¬ 
pressing the interest which I feel in your proposed investigation 
on the mental and bodily development of infants. Very little 
is at present accurately known on this subject, and I believe 
that isolated observations will add but little to our knowledge, 
whereas tabulated results from a very large number of ob¬ 
servations, systematically made, would probably throw much 
light on the sequence and period of development of the 
several faculties. This knowledge would probably give a 
foundation for some improvement in our education of young 
children, and would show us whether the system ought to be 
followed in all cases. 

I will venture to specify a few points of inquiry which, as 
it seems to me, possess some scientific interest. For instance, 
does the education of the parents influence the mental powers 
of their children at any age, either at a very early or some¬ 
what more advanced stage ? This could perhaps be learned 
by schoolmasters and mistresses if a large number of children 
were first classed according to age and their mental attain¬ 
ments, and afterwards in accordance with the education of their 
parents, as far as this could be discovered. As observation 
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IS one of the earliest faculties developed in young children, Letter 424 
and as this power would probably be exercised in an equal 
degree by the children of educated and uneducated persons, 
it seems not impossible that ariy transmitted effect from 
education could be displayed only at a somewhat advanced 
age. It would be desirable to test-statistically, in a similar ^ 
manner, the truth of the oft-repeated statement that coloured 
children at first learn as quickly as white children, but that 
they afterwards fall off, in progress. If it.couldribe proved 
that education acts not only on the individual, but, by trans¬ 
mission, on the race, this would be a great encauragement to 
all working on this all-important subject. It is well known 
tiiat children sometimes exhibit,, at a very early age, strong 
special tastes^ for which ho cat^ can be assigned, although 
occasionally they may be accounted for by reversion to the 
taste or occupation of some progenitor; :ahd it would be 
interesting to learn how far such early tastes are persistent 
and influence the future career of the individual. In some 
instances such tastes die away without apparently leaving any 
after effect, but it would be desirable to know how far this is 
commonly the case, as we should then know whether it were 
important to direct as far as this is possible the early tastes of 
our children. It may be more beneficial that a child should 
follow energetically some pursuit, of however trifling a nature, 
and thus acquire perseverance, than that he should be turned 
from it because of no future advantage to him. I will mention 
one other small point of inquiry in relation to very young 
children, which may possibly prove important with respect to 
the origin of language; but it could be investigated only by 
persons possessing an accurate musical ear. Children, even 
before they can articulate, express some of their feelings and 
desires by noises uttered in different notes. For instance, 
they make an interrogative noise, and others of assent and 
dissent, in different tones ; and it would, I think, be worth 
while to ascertain whether there is any uniformity in different 
children in the pitch of their voices under various frames of 
mind. 

I fear that this letter can be of no use to you, but it will 
serve to show my sympathy and good wishes in your 
researches. 
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Letter 425 


II. Sexual Selection, 1866-72. 

To James Shaw. 

Down, Feb. iith [1866]. 

I am much obliged to you for your kindness in sending me 
an abstract of your paper ^ on beauty. In my opinion you 
take quite a correct view of the subject It is clear that 
Dr. Dickson has either never seen my book, or overlooked 
the discussion on sexual selection. If you have any precise 
facts on birds’ “ courtesy towards their own image in mirroi 
or picture,” I should very much like to hear them. Butterflies 
offer an excellent instance of beauty being displayed in 
conspicuous parts ; for those kinds which habitually display 
the underside of the wing have this side gaudily coloured, and 
this is not so in the reverse case. I daresay you will know 
that the males of many foreign butterflies are much more 
brilliantly coloured than the females, as in the case of birds, 
I can adduce good evidence from two large classes of fact.‘ 
(too large to specify) that flowers have become beautiful tc 
make them conspicuous to insects.^ 

Mr. Darwin wrote again to Mr. Shaw in April, 1866 :— 

I am much obliged for your kind letter and all the grea^ 
trouble which you have taken in sending on all the variou: 
and interesting facts on birds admiring themselves. I an 
very glad to hear of these facts. I have just finished writing 
and adding to a new edition of the Origin, and in this 
have given, without going into details (so that I shall no 
be able to use your facts), some remarks on the subjec 
of beauty. 


^ A newspaper report of a communication to the Dumfries Anil 
quarian and Natural History Society. 

* This letter is published in A Country Schoolmaster^ Ja7nes Shan 
Edited by Robert Wallace, Edinburgh, 1899. 
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To'X. DJ / tetter 

^ ' / poym, Feb/i^th* [1867?] 

I want to beg two f 9 .vQurs of.yjo^ . J ascertain 

whether the Bower-Bird discriminates colours.^ Will you 
have all the coloured )vorsted ren^ioved. from the cage and 
bower, and then put ^11 in a rqw^ at scjme dist^ptce from 
l^wer, the enclosed coloured worsted, and piark the 

bi;:d first makes any selection. Each packet contains an 
equal quantity ; the packets bad better be separate, and each 
thread put separate, but close together; perhaps it would b^ 
fairest if the several qoloi^s were |)ut altetnatejl^—one thread 
of^bright scarlet, one thread of brownj etc., 
cotours. Will you have the kindness to tell mb whether Jth^ 
birds prefer one colour to another? , m , 

Secondly, I very much want several heads of the faA'cy 
and long-domesticated rabbits, to. measure the capacity of 
skull. I want only small kinds, such as Himalaya, small 
Angora, Silver Grey, or any small-sized rabbit which has long 
been domesticated. The Silver Grey from warrens would be 
of little use. The animals must be adult, and the smaller the 
breed the better. Now when any one dies would you send 
me the carcase named ; if the skin is of any value it might be 
skinned, but it would be rather better with skin, and I could 
make a present to any keeper to whom the skin is a perquisite. 

This would be of great assistance to me, if you would have 
the kindness thus to aid me. 

To W. B. Tegetmeier. Letter 

We are not aware that the experiment here suggested has ever been 
carried out. 

Down, March 5th [1867]. 

I write on the bare and very improbable chance of your 
being able to try, or get some trustworthy person to try, 

^ Abraham Dee Bartlett (1812-97) was resident superintendent of 
the Zoological Society’s Gardens in Regent’s Park from 1859 to 1897. 

He communicated several papers to the Zoological Society: His 
knowledge was always at the service of Mr. Darwin, who had a sincere 
respect for him. 

® Mr. Bartlett does not seem to have supplied any information on the 
point in question. The evidence for the Bower-Bird’s taste in colour is 
in Descent oj Man^ 11 ., p. 112. 
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Letter 427 the following little experiment. But I may first state, as 
showing what I want, that it has been stated that if two 
long feathers in the tail of the male Widow-Bird at the Cape 
of Good Hope are pulled out, no female will pair with him. 

Now, where two or three common cocks are kept^ I 
want to know, if the tail sickle-feathers and saddle-feathers 
of one which had succeeded in getting wives were cut and 
mutilated and his beauty spoiled, whether he would continue 
to be successful in getting wives. This might be tried with 
drakes or peacocks, but no one would be willing to spoil 
for a season his peacocks. I have no strength or opportunity 
of watching my own poultry, otherwise I would try it. I 
would very gladly repay all expenses of loss of value of the 
poultry, etc. But, as I said, I have written on the most 
improbable chance of your interesting any one to make the 
trial, or having time and inclination yourself to make it. 
Another, and perhaps better, mode of making the trial 
would be to turn down to some hens two or three cocks, 
one being injured in its plumage. 

I am glad to say that I have begun correcting proofs.^ 
I hope that you received safely the skulls which you so 
kindly lent me. 


Letter 428 To W. B. Tegetmeier. 

Down, March 30th [1867]. 

I am much obliged for your note, and shall be truly 
obliged if you will insert ally question on the subject. That 
is a capital remark of yours about the trimmed game cocks, 
and shall be quoted by me.^ Nevertheless I am still inclined 
from many facts strongly to believe that the beauty of the 
male bird determines the choice of the female with wild 
birds, however it may be under domestication. Sir R. 
Heron has described how one pied peacock was extra 
attentive to the hens. This is a subject which I must take 
up as soon as my present book is done. 

I shall be most particularly obliged to you if you will 

^ ne Variation of Animals and Plants. 

^Descent of Man^ Ed. I., Vol. II., p. 117. “Mr. Tegetmeier is 
convinced that a game cock, though disfigured by being dubbed with 
his hackles trimmed, would be accepted as readily as a male retaining 
all his natural ornaments.” 
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djrc: with magenta a pigeon q# t^qJ r, it not hq ,.bettef ;^tt^ ^ 

to dye the tail alone and crown of hqad, so as not to m^ke 
loo great difference ? I shall be very curious to hear how 
ari entirely crimson pigeon will be received by the others 
well as his mate. 

P.S.—Perhaps the best experiment, for my purpose, would 
be to colour a young unpaired male, and turn him vfith qth^ 
pigeons,, and observe whether he was longer or quifker. th^ 
i:^nal in mating. j ! 


To A. R. Wallace. » * ' Letter 429 

. , ' / April 29th [1867}; 

I have been greatly interested by yotrr letter,^ but yont 
vitw is not new to me. If you Will look at p. 246 df the 
fourth edition of the Origin you will find it very briefly given 
with two extreme examples of the peacock and blAck grouse. 

A more general statement is given at p. lOi, or at p. 89 
of the first edition, for I have long entertained this view, 
though I have never had space to develop it. But I had 
not sufficient knowledge to generalise as far as you do 
about colouring and nesting. In your paper perhaps you 
will just allude to my scanty remark in the fourth edition, 
because in my Essay on Man I intend to discuss the whole 
subject of sexual selection, explaining as I believe it does 
much with respect to man. I have collected all my old 
notes, and partly written my discussion, and it would be 
flat work for me to give the leading idea as exclusively 

^ Mr. Tegetmeier, at my request, stained some of his birds with 
magenta, but they were not much noticed by the others .”—Descent of 
Man (1901), p. 637. 

* We have not been able to find Mr. Wallace’s letter to which this 
is a reply. It evidently refers to Mr. Wallace’s belief in the paramount 
importance of protection in the evolution of colour. This is clear from 
the P.S. to the present letter and from the passages in the Origin 
referred to. The first reference, Ed. IV., p. 240, is as follows : 

“ We can sometimes plainly see the proximate cause of the trans¬ 
mission of ornaments to the males alone ; for a pea-hen with the 
long tail of the male bird would be badly fitted to sit on her eggs, 
and a coal-black female capercailzie would be far more conspicuous on 
her nest, and more exposed to danger, than in her present modest 
attire.” The passages in Ed. i. (pp. 89, loi; do not directly bear on 
the question of protection. 
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Letter 429 from you. But, as I, am sure from your greater knowledge 
of Ornithology and Entomology that you will write a much 
better discussion than I could, your paper will be of great 
use to me. Nevertheless I must discuss the subject fully 
in my Essay on Man. When we met at the Zoological 
Society, and I asked you about the sexual differences in 
kingfishers, I had this subject in view; as I had when 1 
suggested to Bates the difficulty about gaudy caterpillars, 
which you have so admirably (as I believe it will prove) 
explained.^ I have got one capital case (genus forgotten) of 
a [Australian] bird in which the female has long tail-plumes, 
and which consequently builds a different nest from all her 
allies.® With respect to certain female birds being more 
brightly coloured than the males, and the latter incubatiqg, 

I have gone a little into the subject, and cannot say that 
I am fully satisfied. I remember mentioning to you the 
case of Rkynchcea, but its nesting seems unknown. In some 
other cases the difference in brightness seemed to me hardly 
sufficiently accounted for by the principle of protection. 
At the Falkland Islands there is a carrion hawk in which 
the female (as I ascertained by dissection) is the brightest 
coloured, and I doubt whether protection will here apply; 
but I wrote several months ago to the Falklands to make 
enquiries. The conclusion to which I have been leaning 
is that in some of these abnormal cases the colour happened 
to vary in the female alone, and was transmitted to females 
alone, and that her variations have been selected through 
the admiration of the male. 

It is a very interesting subject, but I shall not be able 
to go on with it for the next five or six months, as I am 
fully employed in correcting dull proof-sheets. When I 
return to the work I shall find it much better done by you 
than I could have succeeded in doing. 


^ See a letter of Feb. 26th, 1867, to Mr. Wallace, Life and Letters HI. 
P- 94. 

® Menura superba: see Descent of Man (1901), p. 687. Rhynchcea 
mentioned a line or two lower down, is discussed in the Descent 
p. 727. The female is more brightly coloured than the male, and ha 
a convoluted trachea, elsewhere a masculine character. There seem 
some reason to suppose that “ the male undertakes the duty ( 
incubation.*^ 
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It is curious how we hit ou; the same ideas. I have Letter 42^ 
elKieavoured to show in my MS. discussion that nearly the 
same principles account for young birds not being gaily 
coloured in many cases, but this is too complex a point 
for a note. 

On reading over your letter again, and on further 
reflection, I do not think (as far as I remember my words) 
that I expressed myself nearly strongly enough on the: 
value and beauty of your generalisation,^ viz., that all birds 
m ^hich the female is conspicuously or brightly coloured 
build. in holes or under domes. I thought that this was' 
tiise explanation in many, perhaps most cases, : but do 
nok think I should ever have extended my view to your 
generalisatioiL Forgive me troubling you with this P.k 

To A. R, Wallace. Letter 430 

Down, May 5th [1867]. 

The offer of your valuable notes is most generous, but it 
would vex me to take so much from you, as it is certain that 
you could work up the subject very much better than I could. 
Therefore I earnestly, and without any reservation, hope that 
you will proceed with your paper, so that I return your notes. 

You seem already to have well investigated the subject. I 
confess on receiving your note that I felt rather flat at my 
recent work being almost thrown away, but I did not intend 
to show this feeling. As a proof how little advance I had 
made on the subject, I may mention that though I had been 
collecting facts on the colouring, and other sexual differences 
in mammals, your explanation with respect to the females 
had not occurred to me. I am surprised at my own stupidity, 
but I have long recognised how much clearer and deeper 
your insight into matters is than mine. I do not know how 
far you have attended to the laws of inheritance, so what 
follows may be obvious to you. I have begun my discussion 
on sexual selection by showing that new characters often 
appear in one sex and are transmitted to that sex alone, and 
that from some unknown cause such characters apparently 
appear oftener in the male than in the female. Secondly, 
characters may be developed and be confined to the male. 


^ See Letter 203, Vol. I., p. 283, 
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and Ic^ alfcj^ards be transferred to the femala Thirdly, 
cMractere nSa^iarfee ifi either sex and be transmitted to both 
either in-an'equal dr unequal degree. In this latter: 
dase J lave stipt>dsed that the survival of the fittest has came 
into play with female birds and kept the female dull-coloured. 
Witft tfespect to the absence of spurs in the female gallinaceous 
bird^ I pr^umfe that they would be in the way during incu- 
b^on; at least I have got the case of a German breed of 
fiswis in which the hens were spurred, and were found to 
(fctefeiand their eggs much. With respect to the 

fimales dfdea* not hawng horns, I presume it is to save the 
df Organised matter. In your note you speak of sexual 
selection and protection as sufficient to accouht for the 
colourfeig of all animals, but it seems to me doubtful how far 
this will come into play with some of the lower animals, such 
‘ ' as sea anemones, some corals, etc., etc. On the other hand 
Haekel ^ has recently well shown that the transparency and 
absence of colour in the lower oceanic animals, belonging to 
the most different classes, may be well accounted for on the 
principle of protection. 

Some time or other I should like much to know where 
your paper on the nests of birds has appeared, and I shall be 
extremely anxious to read your paper in the Westminster 
Review? Your paper on the sexual colouring of birds will, I 
have no doubt, be very striking. Forgive me, if you can, for 
a touch of illiberality about your paper. 

Letter 431 To A. R. Wallace. 

March 19th, 1868. 

The Variation of Animals and Plants having been published on 
Jan. 30th, 1868, Mr. Darwin notes in his diary that on Feb. 4th he 
“Began on Man and Sexual Selection.” He had already (in 1864 and 
1867) corresponded with Mr. Wallace on these questions—see for 
instance the Life and Letters^ III., p. 89; but, owing to various interrup¬ 
tions, serious work on the subject did not begin until 1869. The following 
quotations show the line of work undertaken early in 1868. 

Mr. Wallace wrote (March 19th, 1868): “I am glad you have got 
good materials on sexual selection. It is no doubt a difficult subject. 
One difficulty to me is, that I do not see how the constant minute 
variations, which are sufficient for Natural Selection to work with, 

\ See Descent of Man (1901) p. 402. 

* Westminster Review^ July, 1867. 
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could be sexually selected. We seem to require a series of bold and Letter 
abrupt variations. How can we imagine that an inch in the tail of 
the peacock, or i-inch in that of the Bird of Paradise, would be noticed 
and preferred by the female.” 

In regard to sexual selection. A girl sees a handsome 
man, and without observing whether his nose or whiskers are 
the tenth of an inch longer or shorter than in some other 
man, admires his appearance and says she will marry him. 

So, I suppose, with the pea-hen; and the tail has been 
increased in length merely by, on the whole, presenting a 
more gorgeous appearance. J. Jenner Weir, however, has 
given me some facts showing that birds apparently admire 
details of plumage. 


To F. Muller. Letter 

March 28th [1868]. 

I am particularly obliged to you for your observations on 
the stridulation of the two sexes of Lamellicorns.^ I begin to 
fear that I am completely in error owing to that common 
cause, viz. mistaking at first individual variability for sexual 
difference. 

I go on working at sexual selection, and, though never 
idle, I am able to do so little work each day that I make very 
slow progress. I knew from Azara about the young of the 
tapir being striped, and about young deer being spotted ; ^ I 
have often reflected on this subject, and know not what to 
conclude about the loss of the stripes and spots. From the 
geographical distribution of the striped and unstriped species 
of Equus there seems to be something very mysterious about 
the loss of stripes ; and I cannot persuade myself that the 
common ass has lost its stripes owing to being rendered 
more conspicuous from having stripes and thus exposed to 
danger. 


^ We are unable to find any mention of F. Muller’s observations 
on this point; but the reference is clearly to Darwin’s observations on 
Necrophorus and Pelobius, in which the stridulating rasp was bigger in 
the males in the first individuals examined, but not so in succeeding 
specimens. Descent of Man^ Ed. II., Vol. I., p. 382. 

® Fritz Muller’s views are discussed in the Descent of Man^ Ed. ii., 
Vol. II., p. 305. 



64 


MAN 


[Chap. VIII 


433 


To J. Jenner Weir. 

Mr. John Jenner Weirj^ to whom the following letters are addressed, 
is frequently quoted in the Descent of M<m as having supplied Mr. 
Darwin with information on a variety of subjects. 

Down, Feb. 27th [1868]. 

I must thank you for your paper on apterous lepidoptera,* 
which has interested me exceedingly, and likewise for the 
very honourable mention which you make of my name. It 
is almost a pity that your paper was not published in some 
Journal in which it would have had a wider distribution. It 
contained much that was new to me. I think the part about 
the relation of the wings and spiracles and tracheae might have 
been made a little clearer. Incidentally, you have done me 
a good service by reminding me of the rudimentary spurs on 
the legs of the partridge, for I am now writing on what I 
have called sexual selection. I believe that I am not mistaken 
in thinking that you have attended much to birds in confine¬ 
ment, as well as to insects. If you could call to mind any 
facts bearing on this subject, with birds, insects, or any animals 

_such as the selection by a female of any particular male— 

or conversely of a particular female by a male, or on the rivalry 
between males, or on the allurement of the females by the 
males, or any such facts, I should be most grateful for 
the information, if you would have the kindness to com¬ 
municate it 

p.S._I may give as instance of [this] class of facts, that 

Barrow asserts that a male Embenza (f) at the Cape has im¬ 
mensely long tail-feathers during the breeding season ; * and 
that if these are cut off, he has no chance of getting a wife. I 
have always felt an intense wish to make analogous trials, but 
have never had an opportunity, and it is not likely that you or 
any one would be willing to try so troublesome an experiment. 
Colouring or staining the fine I'ed breast of a bullfinch with 

^ For a biographical note see Vol. I., Letter 235. 

3 Published by the West Kent Natural History, Microscopical and 
Photographic Society, Greenwich, 1867. Mr. Weir’s paper seems chiefly 
to have interested Mr. Darwin as affording a good case of gradation 
in the degree of degradation of the wings in various species. 

3 Barrow describes the long tail feathers of Emberisa longicauda as 
enduring “but the season of love.” An Account of Travels mto the 
Interior of Southern Africa', London, i8oi, Vol. I., p, 244. 
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some innocuous matter ^ inlo a dingy tint would be an Lett^ 4^ 
analogous case, and then putting him and ordinary males 
with a female. A friend promised, but failed, to try a 
converse experiment with white pigeons—viz., to stain their 
tails and wings with magenta or other colours, and then 
observe what effect such a prodigious alteration would have 
on their courtship.^ It would be a fairer trial to cut off the 
eyes of the tail-feathers of male peacocks; but who would 
sacrifice the beauty of their bird for a whole season to please 
a mere naturalist? 


To J. Jenner Weir. 

Down, Feb. 29th [1868]. 

I have hardly ever received a note which has interested 
me more than your last; and this is no exaggeration. I had 
a few cases of birds perceiving slight changes in the dress of 
their owners, but your facts are of tenfold value. I shall cer¬ 
tainly make use of them, and need not say how much obliged 
I should be for any others about which you feel confident. 

Do you know of any birds besides some of the gallinacese 
which are polygamous ? Do you know of any birds besides 
pigeons, and, as it is said, the raven, which pair for their 
whole lives ? 

Many years ago I visited your brother, who showed me 
his pigeons and gave me some valuable information. Could 
you persuade him (but I fear he would think it high treason) 
to stain a male pigeon some brilliant colour, and observe 
whether it excited in the other pigeons, especially the females, 
admiration or contempt ? 

For the chance of your liking to have a copy and being 
able to find some parts which would interest you, I have 
directed Mr. Murray to send you my recent book on Variation 
under Domestication. 

P.S.—I have somewhere safe references to cases of magpies, 
of which one of a pair has been repeatedly (I think seven 
times) killed, and yet another mate was always immediately 
found.^ A gamekeeper told me yesterday of analogous case. 

^ See Letter 428. 

* On this subject see Descent of Man^ Ed. i., Vol. II., p. 104, where 
Mr. Weir’s observations were made use of. This statement is quoted 
from Jenner (Phil, Trans.^ 1824) in the Descent of Man (1901), p. 620. 

VOL. II. S 



m 


MAN 


[Chap. VUI 

434 This perplexes me much. Are there many unmarried birds ? 
I can hardly believe it. Or will one of a pair, of which the 
nest has been robbed, or which are barren, always desert his 
or her mate for a strange mate with the attraction of a nest, 
and in one instance with young birds in the nest ? The 
gamekeeper said during breeding season he had never 
observed a single or unpaired partridge. How can the sexes 
be so equally matched ? 

P.S. 2nd.—I fear you will find me a great bore, but I will 
be as reasonable as can be expected in plundering one so 
rich as you. 

P.S. 3rd—I have just received a letter from Dr. Wallace,^ 
of Colchester, about the proportional numbers of the two 
sexes in Bomhyx ; and in this note, apropos to an inci¬ 
dental remark of mine, he stoutly maintains that female 
lepidoptera never notice the colours or appearance of the 
male, but always receive the first male which comes; 
and this appears very probable. He says he has often seen 
fine females receive old battered and pale-tinted males. I 
shall have to admit this very great objection to sexual selec¬ 
tion in insects. His observations no doubt apply to English 
lepidoptera, in most of which the sexes are alike. The 
brimstone or orange-tip would be good to observe in this 
respect, but it is hopelessly difficult. I think I have often 
seen several males following one female; and what decides 
which male shall succeed? How is this about several males; 
is it not so ? 


Letter 435 To J. Jenner Weir. 

6, Queen Anne Street, Cavendish Square, W. [March 6th, 1868]. 

I have come here for a few weeks, for a little change and 
rest. Just as I was leaving home I received your first note, 
and yesterday a second ; and both are most interesting and 
valuable to me. That is a very curious observation about 
the goldfinch’s beak,^ but one would hardly like to trust it 
without measurement or comparison of the beaks of several 

^ See Descent of Man, Ed. i., Vol. I., pp. 386-401, where Dr. 
Wallace’s observations are quoted. 

^ Descent of Man^ Ed. i., Vol. I., p. 39. Mr. Weir is quoted as 
saying that the birdcatchers can distinguish the males of the goldfinch, 
Carduelis elegans^ by their “ slightly longer beaks.” 
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male and female birds; for I do not understand that you Letter 43s 
yourself assert that the beak of the male is sensibly longer 
than that of the female. If you come across any acute bird- 
catchers (I do not mean to ask you to go after them), I wish 
you would ask what is their impression on the relative 
numbers of the sexes of any birds which they habitually 
catqh, and whether some years males are more numerous and 
some years females. I see that I must trust to analogy (an 
unsafe support) for sexual selection in regard to colour in 
butterflies. You speak of the brimstone butterfly and genus 
Edusa ^ (I forget what this is, and have no books here, unless 
it is Colzas) not opening their wings. In one of my notes to 
Mr. Stainton I asked him (but he could or did not answer) 
whether butterflies such as the Fritillaries, with wings bright 
beneath and above, opened and shut their wings more than 
VdnesscB, most of which, I think, are obscure on the under 
surface. That is a most curious observation about the red 
underwing moth and the robin,^ and strongly supports a ^ 

suggestion (which I thought hardly credible) of A. R. Wallace, 
viz. that the immense wings of some exotic lepidoptera served 
as a protection from difficulty of birds seizing them. I will 
probably quote your case. 

No doubt Dr. Hooker collected the Kerguelen moth, for 
I re'member he told me of the case when I suggested in the 
Origin^ the explanation of the coleoptera of Madeira being 
apterous ; but he did not know what had become of the 
specimens. 

I am quite delighted to hear that you are observing 
coloured birds,® though the probability, I suppose, will be 
that no sure result will be gained. I am accustomed with 
my numerous experiments with plants to be well satisfied if 
I get any good result in one case out of five. 

You will not be able to read all my book—too much 
detail. Some of the chapters in the second volume are 


^ Colias Edusa, 

* Descent of Man^ Ed. I., Vol. I., p. 395. Mr. Weir describes the pur¬ 
suit of a red-underwing, Triphoea pronuda, by a robin which was attracted 
by the bright colour of the moth, and constantly missed the insect by 
breaking pieces off the wing instead of seizing the body. Mr. Wallace’s 
facts are given on the same page. 

® Descent of Man^ Ed, I., Vol. II., p. no. 
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Letter 435 curious, I think. If any man wants to gain a good opinion 
of his fellow-men, he ought to do what I am doing, pester 
them with letters. 


Letter 436 


To J. Jenner Weir. 

4, Chester Place, Regent’s Park, N.W., March 13th [1868], 


You make a very great mistake when you speak of'' the 
risk of your notes boring me.” They are of the utmost value 
to me, and I am sure I shall never be tired of receiving them ; 
but I must not be unreasonable. I shall give almost all the 
facts which you have mentioned in your two last notes, as 
well as in the previous ones; and my only difficulty will be 
not to give too much and weary my readers. Your last note 
is especially valuable about birds displaying the beautiful 
parts of their plumage. Audubon ^ gives a good many facts 
about the antics of birds during courtship, but nothing nearly 
so much to the purpose as yours. I shall never be able to 
resist giving the whole substance of your last note. It is 
quite a new light to me, except with the peacock and Bird of 
Paradise. I must now look to turkey’s wings ; but I do not 
think that their wings are beautiful when opened during 
courtship. Its tail is finely banded. How about the drake 
and Gailus bankiva? I forget how their wings look when 
expanded. Your facts are all the more valuable as I now 
clearly see that for butterflies I must trust to analogy 
altogether in regard to sexual selection. But I think I shall 
make out a strong case (as far as the rather deceitful guide of 
analogy will serve) in the sexes of butterflies being alike or 
differing greatly—in moths which do not display the lower 
surface of their wings not having them gaudily coloured, 
etc., etc.—nocturnal moths, etc.—and in some male insects 
fighting for the females, and attracting them by music. 

My discussion on sexual selection will be a curious one— 
a mere dovetailing of information derived from you, Bates, 
Wallace, etc., etc., etc. 

We remain at above address all this month, and then 
return home. In the summer, could I persuade you to pay 
us a visit of a day or two, and I would try and get Bates and 
some others to come down ? But my health is so precarious. 


^ In his Omitholo^cal Biography^ 5 vols., Edinburgh, 1831-49. 
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I can ask no one who will not allow me the privilege of a letter 436 
poor old invalid ; for talking, I find by long and dear-bought 
experience, tries my head more than anything, and I am 
utterly incapable of talking more than half an hojur, except 
on rare occasions. 

I fear this note is very badly written; but I was very ill 
all yesterday, and my hand shakes to-day. 

To J. Jenner Weir. Letter 435 

4, Chester Place, Regent’s Park, N.W., March 22nd [1868]. 

I hope that you will not think me ungrateful that I have 
not sooner answered your note of the i 6 th; but in fact I 
have been overwhelmed both with calls and letters ; and, alasj! 
one visit to the British Museum of an hour or hour and a half 
does for me for the whole day. 

I was particularly glad to hear your and your brother's 
statement about the ‘‘gay" deceiver-pigeons.^ I did not at 
all know that certain birds could win the affections of the 
females more than other males, except, indeed, in the case 
of the peacock. Conversely, Mr. Hewitt, I remember, states 
that in making hybrids the cock pheasant would prefer 
certain hen fowls and strongly dislike others. I will write 
to Mr. H. in a few days, and ask him whether he has 
observed anything of this kind with pure unions of fowls, 
ducks, etc. I had utterly forgotten the case of the ruff,^ but 
now I remember having heard that it was polygamous; but 
polygamy with birds, at least, does not seem common enough 
to have played an important part So little is known of 
habits of foreign birds : Wallace does not even know whether 
Birds of Paradise are polygamous. Have you been a large 
collector of caterpillars? I believe so. I inferred from a 
letter from Dr. Wallace, of Colchester, that he would account 
for Mr. Stainton and others rearing more female than male 
by their having collected the larger and finer caterpillars. 

But I misunderstood him, and he maintains that collectors 
take all caterpillars, large and small, for that they collect the 

^ Some cock pigeons “ called by our English fanciers gay birds are 
so successful in their gallantries that, as Mr. H. Weir informs me, they 
must be shut up, on account of the mischief which they cause.” 

* The ruff, Machetes pugnax^ was believed by Montagu to be 
polygamous. Descent of Man^ Ed. i., Vol. I., p. 270. 
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letter 437 caterpillars alone of the rarer moths or butterflies. What 
think you? I hear from Professor Canestrini ^ in Italy that 
females are born in considerable excess with Bombyx mori^ 
and in greater excess of late years than formerly ! Quatrefages 
writes to me that he believes they are equal in France. So 
that the farther I go the deeper I sink into the mire. With 
cordjal thanks for your most valuable letters. 

We remain here till April ist, and then hurrah for home 
and quiet work. 


38 To J. Jenner Weir. 

4, Chester Place, N.W., March 27th [1868]. 

I hardly know which of your three last letters h^ 
interested me most. What splendid work I shall have 
hereafter in selecting and arranging all your facts. Your last 
letter is most curious—all about the bird-catchers—and 
interested us all. I suppose the male chaffinch in '‘pegging” 
approaches the captive singing-bird, from rivalry or jealousy— 
if I am wrong please tell me; otherwise I will assume so. 
Can you form any theory about all the many cases which you 
have given me, and others which have been published, of when 
one [of a] pair is killed, another soon appearing? Your fact 
about the bullfinches in your garden is most curious on this 
head.^ Are there everywhere many unpaired birds ? What 
can the explanation be ? 

Mr. Gould assures me that all the nightingales which first 
come over are males, and he believes this is so with other 
migratory birds. But this does not agree with what the bird- 
catchcrs say about the common linnet, which I suppose 
migrates within the limits of England. 

Many thanks for very curious case of Pavo nigripennis} 
I am very glad to get additional evidence. I have sent your 
fact to be inserted, if not too late, in four foreign editions 
which are now printing. I am delighted to hear that you 


^ See Desce 7 it of Man (1901), p. 385. 

^ Mr. Weir stated that at Blackheath he never saw or heard a wild 
bullfinch, yet when one of his caged males died, a wild one in the course 
of a few days generally came and perched near the widowed female, whose 
call-note is not loud. Descent of Man (1901), p. 623. 

^ See Animals and Plants^ Ed. ll., vol I., p. 306, 
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approve of my book ; I thought every mortal man would find letter 438 
the details very tedious, and have often repented of giving 
so many. You will find pangenesis stiff reading, and I fear 
will shake your head in disapproval. Wallace sticks up for 
the great god Pan like a man. 

The fertility of hybrid canaries would be a fine subject for 
careful investigation. 


To J. Jenner Weir. 

Down, April 4th [1868]. 

I read over your last ten (!) letters this morning, and made 
an index of their contents for easy reference ; and what a 
mine of wealth you have bestowed on me. I am glad you 
will publish yourself on gay-coloured caterpillars and birds ; ^ 
it seems to me much the best plan; therefore, I will not 
forward your letter to Mr. Wallace. I was much in the 
Zoological Gardens during my month in London, and picked 
up what scraps of knowledge I could. Without my having 
mentioned your most interesting observations on the display 
of the Fringillidae,^ Mr. Bartlett told me how the Gold 
Pheasant erects his collar and turns from side to side, 
displaying it to the hen. He has offered to give me notes on 
the display of all Gallinaceae with which he is acquainted; 
but he is so busy a man that I rather doubt whether he will 
ever do so. 

I received about a week ago a remarkably kind letter from 
your brother, and I am sorry to hear that he suffers much in 
health. He gave me some fine facts about a Dun Hen 
Carrier which would never pair with a bird of any other 
colour. He told me, also, of some one at Lewes who paints 


^ See Descent of Man^ Ed. I., vol. I., p. 417, where Mr. Weiris 
experiments are given ; they were made to test Mr. Wallace’s theory that 
caterpillars, which are protected against birds by an unpleasant taste, have 
been rendered conspicuous, so that they are easily recognised. They 
thus escape being pecked or tasted, which to soft-skinned animals would 
be as fatal as being devoured. See Mr. Jenner Weir’s papers, Transact. 
Entomolog. Soc.^ 1869, p. 2 ; 1870, p, 337. In regard to one of these 
papers Mr. Darwin wrote (May 13th, 1869): “Your verification of 
Wallace’s suggestion seems to me to amount to quite a discovery.” 

* Descent of Man (1901), p. 738. 
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439 his dog! and will inquire about it By the way, Mr. Tricnen 
tells me that as a boy he used , to paint butterflies, and that 
they long haunted the same place, but he made no further 
observations on them. As far as colour is concerned, I see I 
shall have to trust to mere inference from the males displaying 
their plumage, and other analogous facts. I shall get no 
direct evidence of the preference of the hens. Mr. Hewitt, 
of Birmingham, tells me that the common hen prefers a 
salacious cock, but is quite indifferent to colour. 

Will you consider and kindly give me your opinion on 
the two following points. Do very vigorous and well- 
nourished hens receive the male earlier in the spring than 
weaker or poorer hens ? I suppose that they do. Secondly, 
do you suppose that the birds which pair first in the season 
have any advantage in rearing numerous and healthy off¬ 
spring over those which pair later in the season? With 
respect to the mysterious cases of which you have given me 
so many, in addition to those previously collected, of when 
one bird of a pair is shot another immediately supplying its 
place, I was drawing to the conclusion that there must be in 
each district several unpaired birds ; yet this seems very 
improbable. You allude, also, to the unknown causes which 
keep down the numbers of birds; and often and often have I 
marvelled over this subject with respect to many animals. 


To A. R. Wallace. 

The following refers to Mr. Wallace’s article “A Theory of Birds’ 
Nests,” in Andrew Murray’s Journal of Travel^ Vol. I., p. 73. He here 
treats in fuller detail the view already published in the Westminster 
Review^ July, 1867, p. 38. The rule which Mr. Wallace believes, with 
very few exceptions, to hold good is, “that when both sexes are 
of strikingly gay and conspicuous colours, the nest is . . . such as to 
conceal the sitting bird ; while, whenever there is a striking contrast of 
colours, the male being gay and conspicuous, the female dull and obscure, 
the nest is open, and the sitting bird exposed to view.” At this time 
Mr. Wallace allowed considerably more influence to sexual selection (in 
combination with the need of protection) than in his later writings. 
The following extract from a letter from Mr. Wallace to Darwin (July 23rd, 
1877) fixes the period at which the change in his views occurred ; “ I am 
almost afraid to tell you that in going over the subject of the colours of 
animals, etc., etc., for a small volume of essays, etc., I am preparing, I have 
come to conclusions directly opposed to voluntary sexual selection, and 
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^iieve that I can explain (in a geneial ^way) .ail the phenomena of sexual Letter 440 
ornaments and colours by la^ys of development aided by simple ‘ Natural 
Selection.’He finally rejected Mr, Darwin’s theory that colours “have 
been developed by the preference of the females, the more ornamented 
males becoming the parents of each successive generation.” Darwinism^ 

1389, p. 285: See also Letters 442, 443, 449, 450, etc. 

Pown, April 15th, [1868]. 

I have been deeply interested by your admirable article on 
birds’ nests. I am delighted to see that we really differ very 
little^^—not more than two men almost always will. You do 
not lay much or any stress on new characters spontaneously 
appearing in one sex (generally the male), and being trans¬ 
mitted exclusively, or more commonly only in excess, to that 
sex. I, on the other hand, formerly paid far too little attention 
to protection. I had only a glimpse of the truth; but even 
now I do not go quite as far as you. I cannot avoid thinking 
rather more than you do about the exceptions in nesting to 
the rule, especially tfie partial exceptions, i.e., when there is 
some little difference between the sexes in species which build 
concealed nests. I am not quite satisfied about the incubating 
males ; there is so little difference in conspicuousness between 
the sexes. I wish with all my heart I could go the whole 
length with you. You seem to think that male birds probably 
select the most beautiful females; I must feel some doubt on 
this head, for I can find no evidence of it Though I am 
writing so carping a note^ I admire the article thoroughly. 

And now I want to ask a question. When female 
butterflies are more brilliant than their males you believe 
that they have in most cases, or in all cases, been rendered 
brilliant so as to mimic some other species, and thus escape 
danger. But can you account for the males not having been 
rendered equally brilliant and equally protected ? ^ Although 
it may be most for the welfare of the species that the female 
should be protected, yet it would be some advantage, certainly 








^ See Wallace in the Westminster Review^ July, 1867, p. 37, on the 
protection to the female insect afforded by its resemblance either to an 
inanimate object or to another insect protected by its unpalatableness. 
The cases are discussed in relation to the much greater importance (to 
the species as a whole) of the preservation of the female insect with her 
load of eggs than the male who may safely be sacrificed after pairing, 
See Letter 189, note 3. 
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Letter 44 <> no disadvantage, for the unfortunate male to enjoy an equal 
immunity from danger. For my part, I should say that the 
female alone had happened to vary in the right manner, and 
that the beneficial variations had been transmitted to the 
same sex alone. Believing in this, I can see no improbability 
(but from analogy of domestic animals a strong probability) 
&at variations leading to beauty must often have occurred 
in the males alone, and been transmitted to that sex alone. 
Thus I should account in many cases for the greater beauty of 
the male over the female, without the need of the protective 
principle. I should be grateful for an answer on the point 

Letter 441 To J. Jenner Weir. 

Down, April 18th [i868]. 

You see that I have taken you at your word, and have 
not (owing to heaps of stupid letters) earlier noticed your 
three last letters, which as usual are rich in facts. Your 
letters make almost a little volume on my table. I daresay 
you hardly knew yourself how much curious information 
was lying in your mind till I began the severe pumping 
process. The case of the starling married thrice in one day 
is capital, and beats the case of the magpies of which one 
was shot seven times consecutively. A gamekeeper here 
tells me that he has repeatedly shot one of a pair of jays, 
and it has always been immediately replaced. I begin to 
think that the pairing of birds must be as delicate and tedious 
an operation as the pairing of young gentlemen and ladies. 
If I can convince myself that there are habitually many 
unpaired birds, it will be a great aid to me in sexual selection, 
about which I have lately had many troubles, and am there¬ 
fore rejoiced to hear in your last note that your faith keeps 
staunch. That is a curious fact about the bullfinches all 
appearing to listen to the German singer and this leads 
me to ask how much faith may I put , in the statement that 
male birds will sing in rivalry until they injure themselves. 
Yarrell formerly told me that they would sometimes even 
sing themselves to death. I am sorry to hear that the 
painted bullfinch turns out to be a female ; though she has 


^ See p. 8i, note i. 
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done us a good turn in exhibiting her jealousy, of which I Letter 441 
had no idea. 

Thank you for teBing me about the wildness of the 
hybrid canaries; nothing has hswdly ever surprised rhe 
more than the many cases of reversion from crossing. Do 
you npt think it a very curious subject ? I h^ve riot heard 
from Mr. Bartlett about the Gallinaceae, and I daresay I 
never shall. He told me about the Tragopan, and he is 
positive that the blue wattle becomes gorged with blood, 
and not air. ' ' 

Returning to the first, of the la^ three letters. It is 
most curious the nurhb^f' 6i“"^r^ns of the riiame'erf" jfenndr 
who have had a strong taSte for Natural Histdry. k ii a 
pitf you cannot trace your connection with the great Jenner, 
for a duke might be proud of his blood. 

I heard lately from Professor Rolleston of the inherited 
effects of an injury in the same eye. Is the scar on your 
son’s leg on the same side and on exactly the same spot 
where you were wounded ? And did the wound suppurate, 
or heal by the first intention ? I cannot persuade myself of 
the truth of the common belief of the influence of the 
mother’s imagination on the child. A point just occurs to 
me (though it does not at present concern me) about birds’ 
nests. Have you read Wallace’s^ recent articles ? I always 
distrust myself when I differ from him; but I cannot admit 
that birds learn to make their nests from having seen them 
whilst young. I must think it as true an instinct as that 
which leads a caterpillar to suspend its cocoon in a particular 
manner. Have you had any experience of birds hatched 
under a foster-mother making their nests in the proper 
manner? I cannot thank you enough for all your kindness. 


^ A full discussion of Mr. Wallace's views is given in Descent of 
Man^ Ed. i., Vol. 11 ., Chap. xv. Biiefly, Mr. Wallace’s point is that 
the dull colour of the female bird is protective by rendering her 
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To A. R. Wallace. 

Dr. Clifford Allbutfs view probably had reference to the fact that 
the sperm-cell goes, or is carried, to the germ-cell, never vice versa. 
In this letter Darwin gives the reason for the “ law ” referred to. Mr. 
A. R. Wallace has been good enough to give us the following note :— 
“It was at this time that my paper on ‘Protective Resemblance’ first 
appeared in the Westminster Review, in which I adduced the greater, 
or, rather, the more continuous, importance of the female (in the lower 
animals ) for the race, and my ‘Theory of Birds’ Nests’ {Journal of 
Travel and Natural History, No. 2) in which I applied this to the usually 
dull colours of female butterflies and birds. It is to these articles as 
well as to my letters that Darwin chiefly refers.”—Note by Mr. Wallace, 
May 27th, 1902. 

Down, April 30th [1868], 

Your letter, like so many previous ones, has intere.stcd 
me much. Dr. Allbutt’s view occurred to me some 
time ago, and I have written a short discussion on it. It 
is, I think, a remarkable law, to which I have found no 
exception. The foundation lies in the fact that in many 
cases the eggs or seeds require nourishment and protection 
by the mother-form for some time after impregnation 
Hence the spermatozoa and antherozoids travel in the lower 
aquatic animals and plants to the female, and pollen i.s borne 
to the female organ. As organisms rise in the .scale it .secm.s 
natural that the male should carry the spermatozoa to the 
female in his own body. As the male is the searcher, he 
has required and gained more eager passions than the 
female; and, very differently from you, I look at this as 
one great difficulty in believing that the males select the 
more attractive females; as far as I can discover, they arc 
always ready to seize on any female, and .sometimes on 
many females. Nothing would please me more than to 
find evidence of males selecting the more attractivi; females. 

I have for months been trying to persuade myself of this. 

There is the case of man in favour of this belief, and 1 know 

in hybrid unions of males preferring particular females, but 
alas, not guided by colour. Perhaps I may get more 
evidence as I wade through my twenty years’ mass of notes. 

I am not shaken about the female protected butterflies 
1 will grant (only for argument) that the life of the male i.s 
ofvery little value,—I will grant that the males do not vary. 
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yet why has not the protective beauty of the female been Letter 442 
transferred by inheritance to the male ? The beauty would 
be a gain to the male, as far as we can see, as a protection; 
and I cannot believe that it would be repulsive to the 
female as she became beautiful. But we shall never convince 
each other, I sometimes marvel how truth progresses, so 
difficult is it for one man to convince another, unless his 
mind is vacant. Nevertheless, I myself to a certain extent 
contradict my own remark, for I believe far more in the 
importance of protection than I did before reading your 
articles. 

I do not think you lay nearly stress enough in your 
articles on what you admit in your letters: viz., “ there 
seems to be some production of vividness ... of colour in 
the male independent of protection.^^ This I am making a 
chief point; and have come to your conclusion so far that 
I believe that intense colouring in the female sex is often 
checked by being dangerous. 

That is an excellent remark of yours about no known 
case of male alone assuming protective colours; but in the 
cases in which protection has been gained by dull colours, 

I presume that sexual selection would interfere with the 
male losing his beauty. If the male alone had acquired 
beauty as a protection, it would be most readily overlooked, 
as males are so often more beautiful than their females. 
Moreover, I grant that the life of the male is somewhat 
less precious, and thus there would be less rigorous selection 
with the male, so he would be less likely to be made beautiful 
through Natural Selection for protection.^ But it seems to 
me a good argument, and very good if it could be 
thoroughly established. I do not know whether you will 
care to read this scrawl. 

To A. R. Wallace. Letter 443 

Down, May 5th [1868?]. 

I am afraid 1 have caused you a great deal of trouble in 
writing to me at such length. I am glad to say that I agree 
almost entirely with your summary, except that I should 

' a'his does not apply to scxu.'il selection, for the greater the excess 
of males, and the less ])rccious their lives, so much the better for sexual 
selection. [Note in original.] 
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Letter 44<i PUt sexual selection as an equal, or perhaps as even a more 
important agent in giving colour than Natural Selection for 
protection. As I get on in my work I hope to get clearer 
and more decided ideas. Working up from the bottom of 
the scale, I have as yet only got to fishes. What I rather 
object to in your articles is that I do not think any one 
would infer from them that you place sexual selection even 
as high as No. 4 in your summary. It was very natural that 
you should give only a line to sexual selection in the summary 
to the Westminster Review, but the result at first to my 
mind was that you attributed hardly anything to its power. 
In your penultimate note you say “in the great mass of 
cases in which there is great differentiation of colour between 
the sexes, I believe it is due almost wholly to the need of 
■ protection to the female.” Now, looking to the whole 
animal kingdom, I can at present by no means admit this 
view; but pray do not suppose that because I differ to a 
certain extent, I do not thoroughly admire your several 
papers and your admirable generalisation on bird.s’ nests. 
With respect to this latter point, however, although, following 
you, I suspect that 1 shall ultimately look at the whole case 
from a rather different point of view. 

You ask what I think about the gay-coloured females <jf 
Pieris} I believe I quite follow you in believing that the 
colours are wholly due to mimicry; and I further bclitwe 
that the male is not brilliant from not having received 
through inheritance colour from the female, and from not 
himself having varied; in short, that he has not been 
influenced by selection. 

I can make no answer with respect to the elephants. 
With respect to the female reindeer, I have hitherto hxjked 
at the horns simply as the consequence of inheritance not 
having been limited by sex. 

Your idea about colour being concentrated in the smaller 
males seems good, and I presume that you will not object 
to my giving it as your suggestion. 

' See Westminster Review, July, 1867, p. 37 ; also Letter 440. 
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To J. Jenner Weir. Ltitet 444 

Down, May 7 th [1868]. 

I have now to thank you for no less than four letters ! 

You are so kind that I will not apologise for the trouble I 
cause you ; but it has lately occurred to me that you ought to 
publish a paper or book on the habits of the birds which you 
have so carefully observed. But should you do this, I do not 
think that my giving some of the facts for a special object 
would much injure the novelty of your work. There is such 
a multitude of points in these last letters that I hardly know 
what to touch upon. Thanks about the instinct of nidification, 
and for your answers on many points. I am glad to hear 
reports about the ferocious female bullfinch. I hope you will 
have another try in colouring males. I have now finished 
lepidoptera, and have used your facts about caterpillars, and 
as a caution the case of the yellow-underwings. I have now 
begun on fishes, and by comparing different classes of facts 
my views are getting a little more decided. In about a 
fortnight or three weeks 1 shall come to birds, and then I 
dare say that I shall be extra troublesome. I will now 
enclose a few queries for the mere chance of your being able 
to answer some of them, and I think it will save you trouble 
if 1 write them on a separate slip, and then you can sometimes 
answer by a mere “no’' or “yes.” 

Your last letter on male pigeons and linnets has interested 
me much, for the precise facts which you have given me on 
display arc of the utmost value for my work. I have written 
to Mr. Bartlett on Gallinaceae, but 1 dare say I shall not get 
an answer. I had heard before, but am glad to have con¬ 
firmation about the ruffs being the most numerous. I am 
greatly obliged to your brother for sending out circulars. I 
have not heard from him as yet. 1 want to ask him whether 
he has ever observed when several male pigeons arc courting 
one female that the latter decides with which male she will 
pair. The story about the black mark on the lambs must be 
a hoax. The inaccuracy of many persons is wonderful. I 
shcmld like to tell you a story, but it is too long, about beans 
growing on the wrong side of the pod during certain years. 

Queries: 

Dues any female bird regularly sing ? 

Do you know' any case of both sexes, more especially of 
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coloured whilst young than 
and fit to breed? An imaginary 
. *t4he, .female kingfisher (or male) became 

•V SF^)y^ feioW‘V(^th?r the male and female wild canary 
biM^4nj*image (thowgh I believe I could find this out 
fer:tt^f),»iddo.anyof the domestic breeds differ sexually? 
r.':©0 know any jjallmacepus bird in which the female 
hf^ w^ ^yeloped spurs? 

wMii;kh^8*y odd that my memory should fail me, but I 
c^^ll^mber whether, in accordance with your views, the 
^{ng i/iM/kma (or Game-Cock. which is so like the 

^^),is <xnamental when he opens and scrapes it before the 
I.fear ifc.ispot j but though I have often looked at 
0^ of the wild: and tame bird, I cannot call to mind the exact 
colours. What a number of points you have attended to ; I 
did not know that you were a horticulturist I have often 
marvelled at the different growth of the flowering and 
creefung branches of the ivy; but had no idea that they 
kept their character when propagated by cuttings. There is 
a S. American genus (name forgotten just now) which differs 
in. an anabgous manner but even greater degree, but it is 
difficult to cultivate in our hot-house. I have tried and failed. 


Letter 445 


To J. Jenner Weir. 

Down, May 30th [x868]* 

I am glad to hear your opinion on the nest-making 
instinct, for I am Tory enough not to like to give up all old 
beliefs. Wallace's view ^ is also opposed to a great mass of 
analogical facts. The cases which you mention of suddenly 
reacquired wildness seem curious. I have also to thank you 
for a previous valuable letter. With respect to spurs on 
feinale Gallinaceae, 1 applied to Mr. Blyth, who has wonderful 
systematic knowledge, and he tells me that; the female Pavo 
and Fire-back pheasants are spurred. From various 
interruptions I get on very slowly with my Bird MS., but 
have already often and often referred to your volume of letters, 
and have used various facts, and shall use many more. And 
now I am ashamed to say that I have more questions to ask ; 
but I forget—you told me not to apologise. 


^ See Letter 440, etc. 
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(1) In your letter of April 14th you mention the case of Letter 445 
about twenty birds which seemed to listen with much interest 

to an excellent piping bullfinch.^ What kind of birds were 
these twenty? 

(2) Is it true, as often stated, that a bird reared by foster- 
parents, and who has never heard the song of its own species, 
imitates to a certain extent the song of the species which it 
may be in the habit of hearing? 

Now for a more troublesome point. I find it very necessary 
to make out relation of immature plumage to adult plumagb, 
both when the sexes differ and are alike in the adult state. 
Therefore, I want much to learn about the first plumage 
(answering, for instance, to the speckled state of the robin 
before it acquires the red breast) of the several varieties of the 
canary. Can you help me ? What is the character or colour 
of the first plumage of bright yellow or mealy canaries which 
breed true to these tints ? So with the mottled-brown 
canaries, for I believe that there are breeds which always 
come brown and mottled. Lastly, in the “ prize-canaries,” 
which have black wing- and tail-feathers during their first (?) 
plumage, what colours are the wings and tails after the 
first (?) moult or when adult ? I should be particularly glad 
to learn this. Heaven have mercy on you, for it is clear that 
I have none. 1 am going to investigate this same point with 
all the breeds of fowls, as Mr. Tcgetmeier will procure for me 
young birds, about two months old, of all the breeds. 

In the course of this next month I hope you will come 
down here on the Saturday and stay over the Sunday. Some 
months ago Mr. Hates said he would pay me a visit during 
J une, and I have thought it would be pleasanter for you to 
come here when I can get him, so that you would have a 
companion if I get knoeked up, as is .sadly too often my 
bad habit and great misfortune. 

Did you ever,hear of the existence of any .sub-breed of the 
canary in which the male differs in plumage from the female? 

’ Quoted in the Descent of Man (1901), p. 564. “A bullfinch which 
had been tauKht to pipe a Ciernian waltz . . . when this bird was first 
introduced into a room where other birds were kept and he began to sing 
all the others, consisting of about twenty linnets and canaries, ranged 
themselves on the nearest side of their cages, and listened with the 
greatest interest to the new performer.” 

VOL. II. 
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V';f o F. Muller. 

'^^...i.-r!-..--rfH''.' - •';‘ Down, June 3rd [i8d8]. 

.*. yiar Srtto ^ Aprfl 22nd has much interested me. I am 
apjHOve of my book, for I value your 
-that of ahnctet any one. I have yet hopes 
AtkW’^H of pangenesis. I feel sure that our 
we somewhat alike, and I find it a great relief to have 
hypothetical view, when I reflect on the 
il^l^^(jE?Bations of animals, the re-growth of parts, 
_,^y. tlpe direct action of pollen on the mother form, 
appears to me almost certain that the characters 
’j^^ts are “ photographed ” on the child, only by 
pf,^:o^erial atoms derived from each cell in both 
and devdoped in the child. I am sorry about the 
^i^e in r^jard to Litotes} I daresay it was my fault, yet 
X. took*,pains to avoid such blunders. Many thanks for all 
facts about the unequal number of the sexes 
4 |_.j^tetaoea, but Ae more I investigate this subject the 
sink in doubt and difficulty. Thanks, also, for the 
«»pfifmation of the rivalry of Cicadee? I have often reflected 
widi surprise on the diversity of the means for producing 
music with insects, and still more with birds. We thus 
get a high idea of the importance of song in the animal 
kingdom. Please to tell me where I can find any account of 
the auditory organs in the orthoptera? Your facts are quite 
new to me. Scudder has described an annectant insect in 
Devonian strata, furnished with a stridulating apparatus.* I 
believe he is to be trusted, and if so the apparatus is of 


‘ See Animals and Plants, Ed. I., Vol. II., p. 134, where it is 
stated that Onddium is fertile with Le^totes, a mistake corrected in the 
2nd edition. 

• See Descent of Man, Ed. I., Vol. I., p. 351, for F. Muller’s observa- 
dons ; and for a reference to Landois* paper. 

® The insect is no doubt Xenoneura antiquorwn, from the Devonian 
rocks of New Brunswick. Scudder compared a peculiar feature in the 
wing of this species to the stridulating apparatus of the Locustarisv, but 
afterwards stated that he had been led astray in his original description, 
and that there was no evidence in support of the comparison with a 
stridulating organ. See the “Devonian Insects of New Brunswick,” 
reprinted b S. H. Scudderis Fossil Insects of N. America, Vol. I, p. 170 
New York, 1890. ’ 
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astonishing antiquity. After reading Landois’ paper I have T ^tt>r 446 
been working at the stridulating organ in the lamelHcorn 
beetles, in expectation of finding it sexual, but I have only 
found it as yet in two cases, and in these it was equally 
developed in both sexes. I wish you would look at any 
of your common lamellicorns and take hold of both males 
and females and observe whether they make the squeaking 
or grating noise equally. If they do not, you could perhaps 
send me a male and female in a light little box. How curious 
it is that there should be a special organ for an object appar¬ 
ently so unimportant as squeaking. Here is another point: 
have you any Toucans? if so, ask any trustworthy hunter 
whether the beaks of the malee, or of both sexes, are more 
brightly coloured during the breeding season than at other 
times of the year ? I have also to thank you for a previous 
letter of April 3rd, with some interesting facts on the variation 
of maize, the sterility of Bignonia and on conspicuous seeds. 

Heaven knows whether I shall ever live to make use of half 
the valuable facts which you have communicated to me. . . . 


To J. Jenner Weir. Letter 447 

Down, June i8th [1868]. 

Many thanks. I am glad that you mentioned the linnet, 
for I had much difficulty in persuading myself that the 
crim.son breast could be due to change in the old feathers, as 
the books say. 1 am glad to hear of the retribution of the 
wicked old she-bullfinch. You remember telling me how 
many Weirs and jenners have been naturalists; now this 
morning 1 have been putting together all my references about 
one bird of a pair being killed, and a new mate being soon 
found; you, Jenner Weir, have given me some mo.st striking 
cases with .starlings; Dr. Jenner gives the most curious case 
of all in Philosophical Transactions} and a Mr. Weir gives the 
next most .striking in Macgillivray.® Now, is this not odd ? 

Pray remember how very glad we .shall be to see you here 
whcni'vcr you can come. 


* Phil. Tram., 1824. 

’ Macgillivray’s History of British Birds, Vol. I., p. 570- See Descent 
of Man (1901), p. 621. 
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/ * 

^eoitor of th« Weirs and Jenners 
. |i.bout the mating of birds, and has the 

;^Li;beoe»e in^W ^ 

(g i *. K >• 'F®. A. R.'Wallace. 

•fc ' ‘i->' '■• ' ' '■■>'' '■ *9*^1 [*868]. 

..'..j ‘j -.jjjjg bfefcottie, brfore my nine weeks horrid interruption 
nit "trdA?, exfareinely interested in sexual selection, and was 
- fa.}f progress. ' In bruth it Has vexed me much to find 

1 get oft the more I diffw from you about the 
;]^5^tfen8; dall-ddoured for protection. I can now hardly 
as stron^y,J ev«n, as ki the OrtgtH. This has 
fetteb ’dfecfeased The' pleasure bf my work. In the course of 
^tettber, if I can get at all stronger, I hope to get Mr. J. 
jenner Weir (who has been wonderfully kind in giving me 
•^formation) to pay roe a visit, and I will then write for the 
(fcaice of your being able to come, and I hope bring with you 
iMrs. W^ce. If I could get several of you tc^ether it would 
be less dull for you, for of late I have found it impossible to 
talk with any human being for more than half an hour, except 
on extraordinary good days. 


On September i6th Darwin wrote to Wallace on the same subject:— 

You will be pleased to hear that I am undergoing severe 
distress about protection and sexual selection ; this morning 
I oscillated with joy towards you ; this evening I have swung 
back to old position, out of which I fear I shall never get. 


Lett® 449 To A. R. Wallace.' 

Down, Sept. 23rd [1868]. 

I am very much obliged for all your trouble in writing me 
your long letter, which I will keep by me and ponder over. 
To answer it would require at least 200 folio pages I If you 
could see how often I have rewritten some pages you would 
know how anxious I am to arrive as near a.s I can to the 
truth. I lay great stress on what I know takes place under 
domestication ; I think we start with different fundamental 
notions on inheritance. I find it is most difficult, but not, I 
think, impossible to see how, for instance, a few red feathers 


' From la/e andLeiUrs, Vol. III., p. 123, 
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appearing on the head of a male bi^d, and which are at first Letter 44^' 
transmitted to both sexes, would come to be transmitted 
to males alone. It is not enough that females should be 
produced from the males with red feathers, which should 
be destitute of red feathers; but these females must have a 
latent tendency to produce such feathers, otherwise they 
would cause deterioration in the red head-feathers of their 
male offspring. Such latent tendency would be shown by 
their producing the red feathers when o!ld, or diseased in their 
ovaria. But I have no difficulty in making the whole head 
red if the few red feathers in the male from the first tended 
to be sexually transmitted. I am quite willing to admit that 
the female may have been modified, either at the same time 
or sul^equently, for protection by the accumulation of varia¬ 
tions limited in their transmission to the female sex. I owe 
to your writings the consideration of this latter point But I 
cannot yet persuade myself that females alone have often 
been modified for protection. Should you grudge the trouble 
briefly to tell me, whether you believe that the plainer head 
and less bright colours of female chaffinch, the less red on the 
head and less clean colours of female goldfinch, the much less 
red on the breast of the female bullfinch, the paler crest of 
golden-crested wren, etc., have been acquired by them for 
protection? I cannot think so, any more than I can that 
the considerable differences between female and male house- 
sparrow, or much greater brightness of male Parus cmruleus 
(both of which build under cover) than of female Parus^ are 
related to protection. I even misdoubt much whether the 
less blackness of female blackbird is for protection. 

Again, can you give me reasons for believing that the 
moderate difference.s between the female pheasant, the female 
Callus bankiva, the female of black grouse, the pea-hen, the 
female partridge, have all special references to protection 
under slightly different conditions ? I, of course, admit that 
they are all protected by dull colours, derived, as I think, 
from some dull-ground progenitor; and I account partly for 
their difference by partial tran.sfcrcnce of colour from the 
male, and by other means too long to specify; but I earnestly 
wish to see reason to believe that each is specially adapted 
for concealment to its environment. 

I grieve to differ from you, and it actually terrifies me and 







[CHAP.vni 

myself- ■ I fear we shall nev^ 
^A 4 !^ o^er, I value the cases of bright- 
fisher, and brilliant female butter- 
showii»g tha^t om sex may be made brilliant 
^ of beauty to the other 

- ^ * suppose that beauty in the 

§€K-is^ais chedfifd Jby selection 

S l:i^:^isrtetto wHl trouble you to read it. A very short 

/ a^^vateiit y<Hif b^f in regard to the female finches and 

. .. ■ 

"■' -A* ;R. Wallace to C Darwin. 

' 9 ,^ Mark’s Cresoe^ N.W., Sopt Z 7 th, i8S8. 

V- ' vimr^ seems: to be that variations occurring in one 

. se^va^e transmitted either to that sex exclusively or to both 
K e(jaaily, or sjore rarely partially transferred. But we 

^ . every gradation of sexual colours, from total dissimilarity 

iX . : teic^rfect identity. - If this is explained solely by the laws 

“ cf; kfaeritance, then the colours of one or other sex will be 
f-: (in ^relation to the environment) a matter of chance. 

I cannot think this. I think selection more powerful than 
laws of inheritance, of which it makes use, as shown by cases 
of two, three or four forms of female butterflies, all of which 
have, I have little doubt, been specialised for protection. 

To answer your first question is most difficult, if not 
impossible, because we have no sufficient evidence in indi¬ 
vidual cases of slight sexual difference, to determine whether 
the male alone has acquired his superior brightness by sexual 
selection, or the female been made duller by need of protec¬ 
tion, or whether the two causes have acted. Many of the 
sexual differences of existing species may be inherited dif¬ 
ferences from parent forms, which existed under different 
conditions and had greater or less need of protection. 

I think I admitted before, the general tendency (probably) 
of males to acquire brighter tints. Yet this cannot be universal, 

for many female birds and quadrupeds have equally britrht 
tints. -I y b 

To your second question I can reply more decidedly. I 
0 think the females of the Gallinaceae you mention have 
been modified or been prevented from acquiring the brighter 
plumage of the male, by need of protection. I know that the 
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Gallus bankiva frequents drier and more open situations than Letter 450' 
the pea-hen of Java, which is found among grassy and leafy 
vegetation, corresponding with the colours of the two. So 
the Argus pheasant, male and female, are, I feel sure, protected 
by their tints corresponding to the dead leaves of the lofty 
forest in which they dwell, and the female of the gorgeous 
fire-back pheasant Lophura viellottii is of a very similar rich 
brown colour. 

I do not, however, at all think the question can be settled 
1^ individual cases, but by only large masses of facts. The 
colours of the mass of female birds seem to me strictly 
analogous to the colours of both sexes of snipes, woodcocks, 
plovers, etc,, which are undoubtedly protective. 

Now, supposing, on your view, that the colours of a male 
bird become more and more brilliant by sexual selection, and 
a good deal of that colour is transmitted to the female till it 
becomes positively injurious to her during incubation, and the 
race is in danger of extinction ; do you not think that all the 
females who had acquired less of the male's bright colours, 
or who themselves varied in a protective direction, would be 
preserved, and that thus a good protective colouring would 
soon be acquired? 

If you admit that this could occur, and can show no good 
reason why it should not often occur, then we no longer differ, 
for this is the main point of my view. 

Have you ever thought of the red wax-tips of the Bomby- 
cilia beautifully imitating the red fructification of lichens used 
in the nest, and therefore the females have it too ? Yet this 
is a very sexual-looking character. 

If sexes have been differentiated entirely by sexual selec¬ 
tion the females can have no relation to environment. But 
in groups when both sexes require protection during feeding 
or repose, as snipes, woodcock, ptarmigan, desert birds and 
animals, green forest birds, etc., arctic birds of prey, and 
animals, then both sexes are modified for protection. 

Why should that power entirely cease to act when sexual 
differentiation exists and when the female requires protection, 
and why should the colour of so many female birds seem to 
be protective, if it has not been made protective by selection. 

It is contrary to the principles of Origin of Species^ that 
colour should have been produced in both sexes by sexual 
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modified to bring the female 
, ,^^,-^^..c!Bvifonment. “Sexual selection is 
Sekctionand will therefore be 

j^r-' > ■? i" 

rfemsle Pisfis pyTTho proves that 
■ ’ ■%^esh'ii|l^ ^aaiK^ g^tly modified for protection.^ 

, :: ■- A. R. Wallace to C. Darwin. 

'■ ■'' - : jas^ I^Er. WaBace wrote again on the same 

' qf importance to his aigumenta of 

W«..fLve,^>final remarks:— 

■ vw .. V- .:•. •■■. • 4th, 1868. 

Fam sorr]^,lo; our4ifferen€e of opinion on this 

|s*a of ah^ty tp you. Pray do not let it 

j<^ come out at last, and our difference 

of setting others to work >vho may set 
- ^^Wi,.tAfter sjl, this question is only an episode 

i^pughVa^ |j^pprtant. one) in the great question of the 
Qf5^Spe<A2S,” and whether you or I are right will 
n!^ ^,aU affi^t the main doctrine—that is one comfort. 

j.l. hope ,you will publish your treatise on ^‘Sexual 
Selection ” as a separate book as soon as possible ; and then, 
whiie you are going on with your other work, there will 
na-^d^ubt be found some one to battle with me over your 
facts on this hard problem. 

Letter 452 To A. R. Wallace. 

Down, October 6th [x868]. 

Your letter is very valuable to me, and in every way very 
kind. I will not inflict a long answer, but only answer your 
queries. There are breeds (viz. Hamburg) in which b<;th 
sexes differ much from each other and from both sexes of 
Gallus bankiva ; and both sexes are kept constant by 
selection. ^ The comb of the Spanish male has been ordered 
to be upright, and that of Spanish female to lop over, and 
this has been effected. There are sub-breeds of game fowl, 
^th females very distinct and males almost identical; but 
this, apparently, is the result of spontaneous variation, without 

' My latest views on this subject, with many new facts and argu- 
^r’W ) editions of my Darwinism, Chap. X. 
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special selection. I am very glad to hear of case of femak Letter 452 
Birds of Paradise. 

I have never in the least doubted possibility of modifying 
female birds alone for protection, and I have long - believed 
it for butterflies. I have wanted only evidence for the 
female alone of birds having had their colour modified 
for protection. But then I believe that the variations'by 
which a female bird or butterfly could get or has got 
protective colouring have probably from the first been 
variations limited in their transmission to the female sex. 

And so with the variations of the male : when the male is 
more beautiful than the female^ I believe the variations 
were sexually limited in* their transmission to the males. 

To B. D. Walsh,^ . Letter 453 

Down, October 31st, 1868. 

I am very much obliged for the extracts about the 
drumming,’’ which will be of real use to me. 

I do not at all know what to think of your extraordinary 
case of the Cicadas.^ Professor Asa Gray and Dr. Hooker 
were staying here, and I told them of the facts. They 

^ For a biographical note see Vol, I., p. 248. 

* A short account of the Periodical Cicada (C. septendecbn) is given 
by Dr. Sharp in the Cambridge Natural History, Insects IL, p. 570. 

We are indebted to Dr. Sharp for calling our attention to Mr. C. L. 

Marlatt’s full account of the insect in Bulletin No. 14 [NS.} of the U.S. 
Department of Agriculture^ 1898. The Cicada lives for long periods 
underground as larva and pupa, so that swarms of the adults of one 
race {septendecim) appear at intervals of 17 years, while those of the 
southern form or race (Jredecim) appear at intervals of 13 years. 

This fact was first made out by Phares in 1845, but was overlooked 
or forgotten, and was only re-discovered by Walsh and Riley in 1868, 
who published a joint paper in the American Entomologist^ Vol. I., p. 63. 

Walsh appears to have adhered to the view that the 13- and 17- 
year forms are distinct species, though, as we gather from MarlatPs 
paper (p. 14), he published a letter to Mr. Darwin in which he speaks 
of the 13-year form as an incipient species ; see Index to Missouri 
Entojnolog. Reports Bull. 6, U.S.E.C.^ p. 58 (as given by Marlatt). 

With regard to the cause of the difference in period of the two forms, 

Marlatt (pp. 15, 16) refers doubtfully to difference of temperature as the 
determining factor. Experiments have been instituted by moving 17- 
year eggs to the south, and vice versa with 13-year eggs. The results 
were, however, not known at the time of publication of Marlatt’s paper. 






>}:l3iyi^ a®d th« 17-year forms ought 
as distinct species, unless other differences 
could be discovered. They 
^ _ ^ ^ rarity of variability in such a point was 

I ffunk I concur with them. The fact of 
hotih the fersis presenting the same case of dimorphism is 
^y carioua I have long wished that some one would 
the. f<ws erf the naale stag-beetle with smaller 
^ if they were weU developed, i.e., whether 
ahtmdaitce of spermatozoa; and the same 
QHi^t, 1. think, to be made on the rarer form 
Could you not get some observer, such as 
Dr. to note whether the females ‘flocked in equal 

^tMberS to the “drumming” of the rarer form as to the 
imoa form? Yon haye a very curious and perplexing 
Qf .inyestigatlMi, and I wish you success in your 


To A. R. Wallace. 

'■ Down, June isth [1869?]. 

itust not suppose from my delay that I have not 
been much interested by your long letter- I write now 
merely to thank you, and just to say that probably you 
are light on all the points you touch on, except, as I think, 
about sexual selection, which I will not give up. My belief 
in it, however, is contingent on my general belief in sexuaj^ 
* "' selection. It is an awful stretcher to believe that a peacock's 

: tail was thus formed ; but, believing it, I believe in the same 

principle somewhat modified applied to man- 

Leiter 455 To G. K. H. Thwaites.* 

Down, February 13th [n.d.]. 

^ I wrote a little time ago asking you an odd question 
about elephants, and now I am going to ask you an odder. 

^ Mr. Walsh sent Mr. Darwin an extract from Dr. Hartmanns 
"Journal of tHe doings of a Cicada septendedmj^ in which the females 
are described as flockmg round the drumming males. Descent of Man 
(1901), p. 433. 

* Dr. G. H. K. Thwaites (1811-82) held for some years the i>ost of 
Director of the Botanic Gardens at Peradenyia, Ceylon ; and in 1864 
published an important work on the flora of the island, entitled 
EmmeraHo Plantarum Z^lania. 
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I hope that you will not think me an intolerable bore. It Letter 455^ 
is most improbable that you could get me an answer, but 
I ask on mere chance. Macacus silenus ^ has a great mane 
of hair round neck, and passing into large whiskers and 
beard. Now what I want most especially to know is whether 
these monkeys, when they fight in confinement (and I have 
seen it stated that they are sometimes kept in confinement), 
are protected from bites by this mane and beard. Any one 
who watched them fighting would, I think, be able to 
judge on this head. My object is to find out with various 
animals how far the mane is of any use, or a mere ornament. 

Is the male Macacus silenus furnished with longer hair than 
the female about the neck and face? As I said, it is a 
hundred or a thousand to one against your finding out 
any one who has kept these monkeys in confinement. 

To F. Muller. Letter 456 

Down, August 28th [1870]. 

I have to thank you very sincerely for two letters : one of 
April 2 Sth, containing a very curious account of the structure 
and morphology of Bonatea. I feel that it is quite a sin that 
your letters should not all be published I but, in truth, I have 
no spare strength to undertake any extra work, which, though 
slight, would follow from seeing your letters in English 
through the press—not but that you write almost as clearly 
as any Englishman. This same letter also contained some 
seeds for Mr, Farrer, which he was very glad to receive. 

Your second letter, of July Sth, was chiefly devoted to 
mimicry in lepidoptera: many of your remarks seem to me 
so good, that 1 have forwarded your letter to Mr. Bates ; but 
he is out of London having his summer holiday, and I have 
not yet heard from him. Your remark about imitators and 
imitated being of such different sizes, and the lower surface 
of the wings not being altered in colour, strike me as the most 
curious points. I should not be at all surprised if your sug¬ 
gestion about sexual selection were to prove true; but it 
seems rather too speculative to be introduced in my book, 
more especially as my book is already far too speculative. 

The very same difficulty about brightly coloured caterpillars 


^ Macacus silenus L., an Indian ape. 
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% seii you will see in my book what, I 

_ eJtplanation from Wallace. The same 

part to gaudy butterflies. My MS. 
^ters, ffhd, I suppose, will be published in 
I will send you a copy. By 
T s^ttited^'^h'Murray recently with respect to 
yysr’SSefc/ and fo'pay him only £21 2s. id., which 
vfi^gg^Sbr stisalP-price for the dissemination of your 

S4^ copies Sis yet unsold. This most terrible 
aat'sdiiBtee in France and Germany for a long 
4 iteB 8 ife<feii^rtte&rd kem nobody in Germany, and know 
f.S@ifi%S^^ye«r Hackel, Giegenbaur, Victor Carus, 

# friOT<is are serving in the army, Dohrn has 

i 'SavaJry r^ntent 1 have not yet met a soul in 
i ®!gk«j§''WB^ "dbCs *hot rejoice in the splendid triumph of 
rGennany over France:® it is a most just retribution against 
vainglorious, war-liking .nation. As the posts are all 
in i^fvsfo|i> I wiU not send this letter through France. 
jES?-- j.. Pile has sent me duplicate copies of the Rexme des 

^^^^,S(iejdif^es, contain several articles about my 

so I send you copies for the chance of your liking 
to see, diem. , 
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A. R. Wallace to C. Darwin. 

Holly House, Barking, E., Jan. ayih, 1871. 



V 


% 


Many thanks for your first volume,* which I have ju.st 
finished reading through with the greatest plea.surc and 
interest; and I have also to thank you for the great tender¬ 
ness with which you have treated me and my heresies. 

On the subject of “sexual selection” and “protection," 
you do not yet convince me that I am wrong ; but I expect 
your heaviest artillery will be brought up in your second 
volume, and I may have to capitulate. You .seem, however, 
to have somewhat misunderstood my exact mrraning, and 
I do not think the difference between us is quite so great 
as you seem to think it. There are a number <jf p.issagcs 
in which you argue against the view that the female has 
in any large number of cases been “specially mollified" for 

* The translation of Far Darwin, published 1869. 

* See Letter 239, Vol. I. 

® The Descent of Man, 
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protection, or that colour has generally been obtained by Leti^ 457 
either sex for purposes of protection. But my view is, as 
I thought I had made it clear, that the female has (in most 
cases) been simply prevented from acquiring the gay tints 
of the male (even when there was a tendency for her to 
inherit it), because it was hurtful; and that, when protec¬ 
tion is not needed, gay colours are so generally acquired 
by both sexes as to show that inheritance by both sexes 
of colour variations is the most usual, when not prevented 
from acting by Natural Selection. The colour itself may be 
acquired either by sexual selection or by other unknown 
causes. 

There are, however, difficulties in the very wide ap^Hcai- 
tion you give to sexual selection which at present stag!ger 
me, though no one was or is more ready than mySelf to 
admit the perfect truth of the principle or the immense 
importance and great variety of its applications. 

Your chapters on “Man” are of intense interest—but 
as touching my special heresy, not as yet altogether con¬ 
vincing, though, of course, I fully agree with every word 
and every argument which goes to prove the “ evolution ” 
or “development” of man out of a lower form. My only 
difficulties are, as to whether you have accounted for every 
step of the development by ascertained laws. 

1 feel sure that the book will keep up and increase 
your high reputation, and be immensely successful, as it 
deserves to be. . . . 


m 


M 



To G. B. Murdoch. Letter 458 

Down, March 13th, 1871. 

I am much obliged for your valuable letter.^ I am 
strongly inclined to think that I have made a great and 

^ We are indebted to Mr. Murdoch for a draft of his letter dated 
March loth, 1871. It is too long to be quoted at length; the following 
citations give some idea of its contents: “ In your Descent of Man, in 
treating of the external differences between males and females of the 
same variety, have you attached sufficient importance to the different 
amount and kind of energy expended by them in reproduction ? ” Mr. 

Murdoch sums up: “Is it wrong, then, to suppose that extra growth,- 
complicated structure, and activity in one sex exist as escape-valves for 
surplus vigour, rather than to please or fight with, though they may serve 
these purposes and be modified by them ? ” 
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^th respect to the subject which you 
W ^ HH^ surprised at this, as I remember 
pdto^ which ought to have led me to 
‘ By an odd chance I received the day 
Lownei (author of an 
%0:the anatomy of the Blow-fly) with a 
vefy lieariy to the same effect as yours. His 
dtawn from studying male insects with 
informs me that his paper 
wtll snom be published in the Transact, 
' I am inclined to look at your and 
Lo^’s view as specially valuable from probably throw- 
greater Variability of male than female 
^manifestly has much bearing on sexual 
^SfeSfe^i f -keep your remarks in mind whenever a 
e^tioG of my b^k is demanded. 


4#^' . To George Fraser. 

" ■ '-*vT^%lbwiiig' letter refers to two letters to Mr. Darwin, in which Mr. 

• ■fil^^ 'foHitsed out that illustrations of the theory of Sexual Selection 

a %'T n^ght*be found amongst British butterflies and moths, Mr, Fraser, in 

V ‘ ^lai^on of the letters, writes; “ As an altogether unknown and far 

from experienced naturalist, I feared to send my letters for publication 
. without, m the first place, obtaining Mr. Darwin’s approval.” The 

information was published in Nature^ Vol. III., April 20th, 1871, p. 489. 
£}-/ lie article was referred to in the second edition of the Descent of Man 

(1S74), pp. 312, 316, 319, Mr. Fraser adds: “This is only another illus- 
^ _ tration of Mr. Darwin’s great conscientiousness in acknowledging sug- 

^ gestions received by him from the most humble sources.” (Letter from 

^ Mr. Fraser to F. Darwin, March 21, 1888.) 

Down, April 14th [1871]. 

1 am very much obliged for your letter and the interesting 
facts which it contains, and which are new to me. But I am 
at present so much engaged with other subjects that I cannot 


^ The Anatomy and Physiology of the BloW’Fly {Musca vomit aria L.), 
by B. T. Lowne. London, 1870. 

* Observations on Immature Sexuality and Alternate Generation in 
Insects.” By B. T. Lowne. Trans. EntomoL Soc,^ 1871 [Read M art h 6th, 
1871]. “ I believe that certain cutaneous appendages, as the gigantic 
mandibles and thoracic horns of many males, are com piemen tal to the 
sexual organs ; that, in point of fact, they are produced by the excess 
of nutriment in the male, which in the female would go to form the 
generative organs and ova” (Joe, cit,^ p. 197). 
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fully consider them ; and, even if I had time, I do not Letter 459 
suppose that I should have anything to say worth printing 
in a scientific journal. It would obviously be absurd in me 
to allow a mere note of thanks from me to be printed. 
Whenever I have to bring out a corrected edition of my 
book I will well consider your remarks (which I hope that you 
will send to Nature)^ but the difficulty will be that my friends 
tell me that I have already introduced too many facts, and 
that I ought to prune rather than to introduce more. 

To E. S. Morse.^ Letter 460 

Down, Dec. 3rd, 1871. 

I am much obliged to you for having sent me your two 
interesting papers, and for the kind writing on the cover. 

I am very glad to have my error corrected about the pro¬ 
tective colouring of shells.® It is no excuse for my broad 
statement, but I had in my mind the species which are 
brightly or beautifully coloured, and I can as yet hardly 
think that the colouring in such cases is protective. 

To Aug. Weismann. Letter 461 

Down, Feb. 29th, 1872. 

I am rejoiced to hear that your eyesight is somewhat better; 
but I fear that work with the microscope is still out of your 
power. I have often thought with sincere sympathy how 
much you must have suffered from your grand line of em- 
bryological research having been stopped. It was very good 
of you to use your eyes in writing to me. I have just re¬ 
ceived your essay ; ® but as I am now staying in London for 
the sake of rest, and as German is at all times very difficult 
to me, I shall not be able to read your essay for some little 
time. I am, however, very curious to learn what you have to 
say on isolation and on periods of variation. I thought much 

* Prof. E. S. Morse, of Salem, Mass. 

* “ On Adaptive Coloration of the Mollusca,” Boston Soc. Nat, Hist 
Proc.^ Vol. XIV., April 5th, 1871. Mr. Morse quotes from the Descent of 
Man^ I., p 316, a passage to the effect that the colours of the mollusca 
do not in general appear to be protective. Mr. Morse goes on to give 
instances of protective coloration. 

® Ueber der Einfluss der Isolirung auf die Artbildung: Leipzig, 1872. 
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I vRfote in Cirapter IV. on the drcum- 
.*r> Hatwal Selection. No doubt there 
^ work to do on " Artbildung.” 
l^ai^ ^y.- -path for others to enter, and in the 

ii/=..«a.a-lM8. a broad and clear high-road. I am 
t^ -jtou-are turning your attention to sexual 
Ju ttiis country hardly found any naturalists 
.«Jth ■«><»-.*>« diis subject, even to a moderate extent 
alxatBti. that a female bird should be able to 
the splendid plumage of the male; but it would 
tn persuade me. that the peacock does not spread 
^ ^j|eoOs, tail io the presence of the female in order to 
,i^^Bfc^'or"bxdfei her. The case, no doubt, is much more 
insect^: h fear that you will find it difficult to 
:^®^^'t: 4 )n-diBttiai lepidoptera in confinement, for I have 
4 ^r ieajjd of asijr of these breeding in this state.’' I was 
pleosed atihearing from Fritz MUller that he liked 
^ lepidofteb. in the Dtscent of Man more than 

4^ rf^»bfer.p»t, exeepting the chapter on morals. 

^ ' To H. Muller. 

Down [May, 187a]. 

I have now read with the greatest interest your essay,* 
;wirich contains a vast amount of matter quite new to me. I 
really have no criticisms or suggestions to offer. The per¬ 
fection of the gradation in the character of bees, csjjccially 
in such important parts as the mouth-organs, was altogether 
unknown to me. You bring out all such facts very clearly 
by your comparison with the corresponding organs in the 
allied hymenoptera. How very curious is the case of bees 
iai)5^:"«Yasps having acquired, independently of inheritance from 
a common source, the habit of building hexagonal cells and 

^ We are indebted to Mr. Bateson for the following note; ** This 
belief does not seem to be well founded, for since Darwin’s time several 
species of Rhopalocera (e,g. Pieris^ Pararge, Caenonympha) have been 
successfully bred in confinement without any special difficulty ; and by 
the use of large cages members even of strong-flying genera, such as 
Vanessa^ have been induced to breed.” 

® “Anwendung der Darwin’sehen Lehre auf Bienen,” VerhandL 
d, naturhist Vereins fur preuss. Rheinld, «. Westf, 1872, References 
to Muller’s paper occur in the second edition of the Descent of Man, 
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of producing sterile workers ! But I have been most inter- Letter 462 
ested by your discussion on secondary sexual differences; I 
do not suppose so full an account of such differences in any 
other group of animals has ever been published. It delights 
me to find that we have independently arrived at almost 
exactly the same conclusion with respect to the more im¬ 
portant points deserving investigation in relation to sexual 
selection. For instance, the relative number of the two 
sexes, the earlier emergence of the males, the laws of in¬ 
heritance, etc. What an admirable illustration you give of 
the transference of characters acquired by one sex—namely, 
that of the male of Bombus possessing the pollen-collecting 
apparatus. Many of your facts about the differences between 
male and female bees are surprisingly parallel with those 
which occur with birds. The reading your essay has given 
me great confidence in the efficacy of sexual selection, and 
I wanted some encouragement, as extremely few naturalists 
in England seem inclined to believe in it I am, however, 
glad to find that Prof. Wiesmann has some faith in this 
principle. 

The males of Bombus follow one remarkable habit, which I 
think it would interest you to investigate this coming summer, 
and no one could do it better than you.^ I have therefore 
enclosed a briefly and roughly drawn-up account of this habit 
Should you succeed in making any observations on this sub¬ 
ject, and if you would like to use in any way my MS. you are 
perfectly welcome. I could, should you hereafter wish to 
make any use of the facts, give them in rather fuller detail; 
but I think that I have given enough. 

I hope that you may long have health, leisure, and in¬ 
clination to do much more work as excellent as your recent 
essay. 

^ Mr. Darwin’s observations on this curious subject were sent to 
Hermann Miiller, and after his death were translated and published in 
Krause’s Cesammelte kleinere Schriften von Charles Darwin^ 1887, p. 84. 

The male bees had certain regular lines of flight at Down, as from the end of 
the kitchen garden to the corner of the “ sand-walk,” and certain regular 
“ buzzing places ” where they stopped on the wing for a moment or two. 

Mr. Darwin’s children remember vividly the pleasure of helping in the 
investigation of this habit. 
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- •;■ .■:' 'to F. Muller. 

^ Down, Januaiy 30th [1868]. 

^s?is>^i»e^= 3 »^h oblige fw your answers, though few in 
ji^fe^((iN^d90r-.=5«iX about expression. I was especially 
^ahou^ shrugging the shoulders. You say that 
wolsan, when es^wessing astonishment, wonder- 
a Ceh^ when astonished; but are ywi sure 
opened ks mouth ? I ask because the 
n<rt open its mouth when astonished, or 
Please, have the kindness to remember 
.veiy anxious to know whether any monkey, 
t|ipi,.a^®iWhmg violently, partially or wholly closes Its eyes. 

■,. ■ 'f; ■ . 

,•' -po W. Bowman. 

i ' ' {1 ' ‘ j. 

The late Sir W. Bowman, the well-known surgeon, supplied a good 
(Jeal of jnfom^tion <rf value to Darwin in regard to the expression of the 
emoticMl The gorging of the eyes with blood during screaming is an 
impoi^t faetbr in the physiology of weeping, and indirectly in the 
of the eyebrows—a characteristic expression of suffering. 
See Expression of the Emotions^ pp. 160 and 192, 

Down, March 30th [1868J, 

I called at your house about three weeks since, and heard 
that you were away for the whole month, which I much 
regretted, as I wished to have had the pleasure of seeing 
you, of asking you a question, and of thanking you for 
yoUr kindness to my son George, You did not quite under¬ 
stand the last note which I wrote to you—viz., about BcH's 
precise statement that the conjunctiva of an infant or young 
child becomes gorged with blood when the eyes arc forcibly 
opened during a screaming fit,^ I have carefully kept your 
previous note, in which you spoke doubtfully about Hell’s 
statement. I intended in my former note only to express 

Darwin, in the Expression of the Emotions^ adheres to this 
statement as being true of monkeys in general. 

^ * Sir C. BelPs statement in his Anatomy of Expression (1844, p. loO) 
IS quoted in the Expression of the Emotions^ p. 158. 
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a wish that if, during your professional work, you were led Letter 464 
to open the eyelids of a screaming child, you would specially ’ 
observe this point about the eye showing signs of becoming 
gorged with blood, which interests me extremely. Could you 
ask any one to observe this for me in an eye-dispensary or 
hospital? But I now have to beg you kindly to consider 
one other question at any time when you have half an hour’s 
leisure. 

When a man coughs violently from choking or retches 
violently, even when he yawns, and when he laughs violently, 
teaxs come into the eyes. Now, in all these cases I observe 
that the orbicularis miiscle is more or less spasmodically 
coptracted^ as also in the crying of a child. So, again, 
when the muscles of the abdomen contract violently in a 
propelling manner, and the breath is, I thinks always held, 
as during the evacuation of a very costive man, and as 
(I hear) with a woman during severe labour-pains, the 
orbicularis contracts, and tears come into the eyes. Sir 
J. E. Tennant states that tears roll down the cheeks of 
elephants when screaming and trumpeting at first being 
captured; accordingly I went to the Zoological Gardens, 
and the keeper made two elephants trumpet, and when 
they did this violently the orbicularis was invariably plainly 
contracted. Hence I am led to conclude that there must 
be some relation between the contraction of this muscle 
and the secretion of tears. Can you tell me what this 
relation is ? Does the orbicularis press against, and so 
directly stimulate, the lachrymal gland? As a slight blow 
on the eye causes, by reflex action, a copious effusion of 
tears, can the slight spasmodic contraction of the orbicularis 
act like a blow? This seems hardly possible. Docs the 
same nerve which runs to the orbicularis send off fibrils to 
the lachrymal glands ; and if so, when the order goes for the 
muscle to contract, is nervous force sent sympathetically at 
the same time to the glands ? ^ 

I should be extremely much obliged if you [would] have 
the kindness to give me your opinion on this point. 


^ See Expression of the Emotions^ p, 169. 
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T%,F. C, Donders. 
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* ^@aii SirW. Bowman for an introduction to 

JQundetSy'wbdoa wtatfc Sir Charles Bell’s views is quoted 
tkt Eme^kmSf pp» 160-62. 

V^lok• I>own, June 3rd [1870?]. 

j'rul’. tfe BOt'ksoir how to thank you enough for the very 
giggat tjtouble which you have taken in writing at such length, 
jnourM^'exfMetisions towards me. I am particularly 
vritih respect to Sir C. Bell’s > views, as 
_,..,_;,..^„jw5i!®c6ed \^i^^ some confidence ; but I am intensely 
-your-essay in full when translated and pub- 
as j.hope, kj the Journal, as you speak of the 

in the caset^iz., that injuries are not known 
i^lsUow- 'from the go^jing of the eye with blood. I may 
s»«^on tih^ my soil' and his friend at a military academy 
fe# aie tiiat when they perform certain feats with their heads 
4 ^nwaisis their feces become purple and veins distended, 
i»#iia^ they then feel an uncomfortable senisation in their 
j but that as it is necessary for them to see, they cannot 
^fect their eyes by closing the eyelids. The companions of 
<SB© young man, who naturally has very prominent eyes, used 
tofeugh at him when performing such feats, and declare that 
seme day both eyes would start out of his head. 

Your essay on the physiological and anatomical relations 
between the contraction of the orbicular musclc.s and the 
secretion of tears is wonderfully clear, and has interested 
me greatly. I had not thought about irritating substances 
getting into the nose during vomiting; but my clear im¬ 
pression is that mere retching causes tears. I will, however, 
try to get this point ascertained. When I reflect that in 
vomiting (subject to the above doubt), in violent coughing 
from choking, in yawning, violent laughter, in the violent 
downward action of the abdominal muscle . . . and in your 

-ewoAow, pp. 158 etseg.: .Sir Charles Bell’s 

^ ""‘■■action of the muscles 

round fee eyes counteracts the gorging of the parts during screaming, 

b DeSmfn^r ? n, Action of the Kyelids 

“ Expiratory Effort” in Beale’s /IrMvrs 

b cSi ’ ^ translation of the original 
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very curious case of the spasms ^—that in all these cases the Letter 465 
orbicular muscles are strongly and unconsciously contracted, 
and that at the same time tears often certainly flow, I must 
think that there is a connection of some kind between these 
phenomena; but you have clearly shown me that the nature 
of the relation is at present quite obscure. 

To A. D. Bartlett. Letter 466 

6, Queen Anne Street, W., Dec. 19th [1870 ?]. 

I was with Mr. Wood this morning, and he expressed 
himself strongly abotrfe your and your daughter’s kindness-in 
aiding him. He much wants assistance on another point; 
and if you would aid him, you would greatly oblige me. 

You know well the appearance of a dog when approaching 
another dog with hostile intentions, before they come close 
together. The dog walks very stiffly, with tail rigid and 
upright, hair on back erected, ears pointed and eyes directed 
forwards. When the dog attacks the other, down go the 
ears, and the canines are uncovered. Now, could you any¬ 
how arrange so that one of your dogs could see a strange 
dog from a little distance, so that Mr. Wood ^ could sketch 
the former attitude^ viz., of the stiff gesture with erected hair 
and erected ears. And then he could afterwards sketch the 
same dog, when fondled by his master and wagging his tail 
with drooping ears. These two sketches I want much, and 
it would be a great favour to Mr. Wood, and myself, if you 
could aid him, 

P.S.—When a horse is turned out into a field he trots 
with high, elastic steps, and carries his tail aloft Even when 
a cow frisks about she throws up her tail. I have seen a 
drawing of an elephant, apparently trotting with high steps, 
and with the tail erect. When the elephants in the garden 
are turned out and are excited so as to move quickly, do they 

' In some cases a slight touch to the eye causes spasms of the 
orbicularis muscle, which may continue for so long as an hour, being 
accompanied by a flow of tears. See Expression of the E?notions, p. 166. 

* In Chapter II. of the Expression of the Einotions there are sketches 
of dogs in illustration of the “ Principle of Antithesis,” drawn by Mr. 

Riviere and by Mr. A. May (figs. 5-8). Mr. T. W. Wood supplied 
similar drawings of a cat (figs. 9, lo), also a sketch of the head of a 
snarling dog (fig. 14). 




aJoft-? How is this with the rhinoceros ? 
to answer this, but I shall be in 
iioupie of ononths, and then perhaps you will 
■Jfi^i^^J;a»sw«r ^his trifling question. Or, if you write 
and jackals turning round,^ you can tell me 
abqpt the ^Is d elephants, or of any other animals. 

^ To A. D. Bartlett 

aboBt Ltmukts. I am going to ask another 
vant to trouble you to answer it by letter. 
smrem* screams violently, does it wrinkle 
^ g> v <hiesj^iin sound the. eyes like a baby always does ? When 
^^^siea^ng do; the eyes become suffused with moisture ? 
J^you ask Sutton® to observe carefully ? Could you make 
!^?^rt3m;whhout hurting it much ? I should be truly obliged 
for this information, when in spring I come to 


To W. Ogle. 


■KW • ■> 

ri'>, -i* Down, March 7th 11871]. 

^ .ili wrote to Tyndall, but had no clear answer, and have 
-now written to him again about odours.* I write now to ask 
you to be so kind (if there is no objection) to tell me the 
icircumstances under which you saw a man arrested for 
murder® I say in my notes made from your conversation: 

' Vsi^^ExfiressionoftheEtnottons., p. 44, reference is made under the 
head of “ Associated habitual movements in the lower animiils,” to dogs 
andother animals turning round and round and scotching the ground 
with their fore-paws when they wish to go to sleep on a carpet, or other 
siihilar surface. 

* Humboldt also asserts that the eyes of the CallUhrix sdureus 
^ mstautly fiU with tears when it is seized with fcsir ’ ; but when this 
pretty little monkey in the Zoological Gardens was teased, so as to cry 
out loudly, this did not occur. I do not, however, wish to throw the 
le^t doubt on the accuracy of Humboldt’s statement.” ( Tk^ Exprtsdon 
of the Emotions in Man and Animals, 1872, p. 137,) 

keepers who made many observations on monkeys for 
Mr. Darwin. ^ 

T {Medico-Ckirurgical Trans. 

LIH. ^ 268) IS referred to in the Expression of the Emotions, p. 256. 

Given in the Expression of the Emotions, p. 294. 
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Utmost horror—extreme pallor—^jnouth relaxed and open Letter 46^ 
—general prostration—perspiration—muscle of face con¬ 
tracted—hair observed on account of having been dyed, 
and apparently not erected. Secondly, may I quote you that 
you have often (?) seen persons (young or old ? men or 
women ?) who, evincing no great fear, were about to undergo 
severe operation under chloroform, showing resignation by 
(alternately ?) folding one open hand over the other on 
the lower part of chest (whilst recumbent ?)—I know 
this expression, and think I ought to notice it. Could you 
look out for an additional instance ? 

I fear you will think me very troublesome, especially 
when I remind you (not that I am in a hurry) about the 
Eustachian tube. 


To J. Jenner Weir. Letter 469 

Down, June 14th. [1870]. 

As usual, I am going to beg for information. Can you tell 
me whether any Fringillidae or Sylviadae erect their feathers 
when frightened or enraged?^ I want to show that this 
expression is common to all or most of the families of birds. 

I know of this only in the fowl, swan, tropic-bird, owl, ruff 
and reeve, and cuckoo. I fancy that I remember having seen 
nestling birds erect their feathers greatly when looking into 
nests, as is said to be the case with young cuckoos. I should 
much like to know whether nestlings do really thus erect their 
feathers. I am now at work on expression in animals of all 
kinds, and birds ; and if you have any hints I should be very 
glad for them, and you have a rich wealth of facts of all kinds. 

Any cases like the following : the sheldrake pats or dances on 
the tidal sands to make the sea-worms come out ; and when 
Mr. St. John’s tame .sheldrakes came to ask for their dinners 
they used to pat the ground, and this I should call an 
expression of hunger and impatience. How about the 
Quagga case ? ^ 

I am working away as hard as I can on my book; but 
good heavens, how slow my progress is. 


' See Expression of the Emotions, p. 99. 
* See Letter 235, Vol. I. 
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%'P. C. Donders. 

■ Do^ Man* iSth. 1871. 

jivr^Yie*^.. iE^y ttonks for your kind letter. I have been 
^t«^^ %- wbat ym tell me about your views published in 
leould read your essay. It is clear to me 
Aitiy^ were aa near as possible in preceding me on the 
^bjeefc of'l^atural $electi<M». 

•.!. youlwiH find''»ery little that is new to you in my last 
jhOje4t4iawbates^r®teri!6 it may possess consists in the grouping 
of ti^ ft^< 5 ls^aBd in deductions from them. I am now at work 
Eispres^n. My last book fatigued me much, 
r*aftd iiiM@re'had much correspondence, otherwise I should have 
written to you long ago, as I often intended to tell you in how 
hi|^ a degree your essay published in Beale’s Archives* 

' ' interested me. I have heard others express their admiration 

^ at the complete manner in which you have treated the 

sQ^eejt- yciwr confirmation of Sir C. Bell’s rather loose 
^■' 7 ' .^tement * has been of paramount importance for my work. 

Yp^ fold me that I might make further inquiries from you. 

’ ■ I' ’'"Vyh^ a person is lost in meditation his eyes often appear 
, as if fixed on a distant object,® and the lower eyelids may be 

' seen to contract and become wrinkled. I .suppose the idea i.s 

quite fanciful, but as you say that the eyeball advances* in 
adaptation for vision for close objects, would the eyeball have 
to be pushed backwards in adaptation for distant objcct.s ? 
If so, can the wrinkling of the lower eyelids, which ha.s often 
oerplexed me, act in pushing back the eyeball ? 

But, as I have said, I daresay this is quite fanciful. 
Gratiolet says‘that the pupil contracts in rage, and dilates 
enormously in terror. I have not found this great anatomi.st 
quite trustworthy on such points, and am making ciKiuiries 
on this subject. But I am inclined to believe him, as the oUl 
Scotch anatomist Munro says, that the iris of parrots contracts 


^ Beale’s Archives of Medicine^ VoL V., 1870. 

On the contraction of the muscles surroundinif the eve 


See 


Rxpre^ of the Emotions, p. 158. See Letters 464, 465. 

The appe^ance is due to divergence of the lines of vision produced 
by muscular relaxation. See Expression of the Emotions, Ed. II., p. 239 
Darron seems to have misunderstood a remark of Donders 
bee Expression of the Emotions, Ed. II, p 321 
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and dilates under passions, independently of the amount of Letter 47P 
light Can you give any explanation of this statement ? 

When the heart beats hard and quick, and the head becomes 
somewhat congested with blood in any illness, does the pupil 
contract? Does the pupil dilate in incipient faintness, or in 
utter prostration, as when after a severe race a man is pallid, 
bathed in perspiration, with all his muscles quivering ? Or in 
extreme prostration from any illness? 

To W. Turner. Letter 471 

Down, March 28th [1871]. 

I am much obliged for your kind, note, and especially for 
your offer of sending me some time corrections, for which I 
shall be truly grateful. I know that there are many blunders 
to which I am very liable. There is a terrible one confusing 
the supra-condyloid foramen with another one.^ This, how¬ 
ever, I have corrected in all the copies struck off after the first 
lot of 2500. I daresay there will be a new edition in the 
course of nine months or a year, and this I will correct as 
well as I can. As yet the publishers have kept up type, and 
grumble dreadfully if I make heavy corrections. I am very 
far from surprised that you have not committed yourself to 
full acceptation of the evolution of man. Difficulties and 
objections there undoubtedly are, enough and to spare, to 
stagger any cautious man who has much knowledge like 
yourself. 

I am now at work at my hobby-horse essay on Expression, 
and I have been reading some old notes of yours. In one 
you say it is easy to see that the spines of the hedgehog are 
moved by the voluntary panniculus. Now, can you tell me 
whether each spine has likewise an oblique unstriped or 

^ In the first edition of the Descent of Man, I., p. 28, in quoting Mr. 

Busk “ On the Caves of Gibraltar,” Mr. Darwin confuses together the 
inter-condyloid foramen in the humerus with the supra-condyloid foramen. 

His attention was called to the mistake by Sir William Turner, to whom 
he had been previously indebted for other information on the anatomy 
of man. The error is one, as Sir William Turner points out in a letter, 

“ which might easily arise where the writer is not minutely acquainted 
with human anatomy.” In speaking of his correspondence with 
Dai-win, Sir William remarks on a characteristic of Darwin’s method of 
asking for information, namely, his care in avoiding leading questions. 
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ajs fi^iand 1:^ Lister?^ Do you know whether 
^ ^ta^mvesis of peaosck of tail of turkey are erected by 
%ess|r»^Ur atrip^ muscles, and whether these are homo- 
^f^ gj.-rfciAfa' the panniculus or with the single oblique 
gc^g to each separate hair in man and 
? I wrote some time ago to Kblliker to ask 
^is' ^ufes^ba (and ki relation to quills of porcupine), and I 
ieedved a long and interesting letter, but he could not answer 
tl«se questions. If I do not receive any answer (for I know 
yoo must be), I will understand you cannot aid me. 
f I^t^rday that Paget was very ill; I hope this is 
What a loss he would be; he is so charming a man. 
i ^s I apt writing I will trouble you with one other 

anything or read of any facts which 
'ic®^ iridto you to think that the mind being intently and 
(iir^ed to any portion of the skin (or, indeed, any organ) 
iis&i^nce the action of the capillaries, causing them 
_^1h» t 9 contract or dilate ? Any information on thus head 
^Wbuld be of great value to me, as bearing on blushing. 

. * If I remember right, Paget seems to be a great believer in 
the influence of the mind in the nutrition of parts, and even in 
cfiusing disease. It is awfully audacious on my part, but I 
remember thinking (with respect to the latter assertion on 
disease) when I read the passage that it seemed rather 
fanciful, though I should like to believe in it. Sir 11. Holland * 
alludes to this subject of the influence of the mind on local 
circulation frequently, but gives no clear evidence. 



Letter 472 To W. Turner. 

Down, March 29tli [1871]. 

Forgive me for troubling you with one line. Since writing 
my P.S. I have read the part on the influence of the nervous 
system on the nutrition of parts in your last edition of PagePs 
Lectures} I had not read before this part in tin's edition, and 
I see how foolish I was. But still, I should be extremely 
grateful for any hint or evidence of the influence of mental 
attention on the capillary or local circulation of the skin, or of 

^ Exj>ression of the Emotions^ p. loi. * 

* pp. y^^etseq. 

Lectures on Surreal Pathology Ed. ill., revised by Professor 
Turner, 1870. 
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any part to which the mind may be intently and long directed. Lette* 417^2 
For instance, if thinking intently about a local eruption on the 
skin (not on the face, for shame might possibly intervene) 
caused it temporarily to redden, or tiiinking of a tumour 
caused it to throb, independently of increased heart action. 

To Hubert Airy. Letter 473 

Dr. Airy had written to Mr. Darwin on April 3rd :— 

“ With regard to the loss of voluntary movement of the ears in man 
and monkey, may I ask if you do not think it might have been caused, as 
it is certainly compensated, by the facility and quickness in turning the 
head, possessed by them in virtue of their m^re erect stature, and the 
freedom of the atlanto-axkl aartkulatim ? (in birds the same end is 
gained by the length and flexibility of the neck.) The importance, in 
case of danger, of bringing the eyes to help the ears would call for a 
quick turn of the head whenever a new sound was heard, and so would 
tend to make superfluous any special means of moving the ears, except 
in the case of quadrupeds and the like, that have great trouble (com¬ 
paratively speaking) in making a horizontal turn of the head—can only 
do it by a slow bend of the whole neck.”^ 

Down, April Sth [1871]. 

I am greatly obliged for your letter. Your idea about 
the easy turning of the head instead of the ears themselves 
strikes me as very good, and quite new to me, and I will 
keep it in mind; but I fear that there are some cases opposed 
to the notion. 

If I remember right the hedgehog has very human ears, 
but birds support your view, though lizards are opposed to it. 

Several persons have pointed out my error about the 
platysma.^ Nor can I remember how I was misled. I find 
I can act on this muscle myself, now that I know the corners 
of the mouth have to be drawn back. I know of the case 
of a man who can act on this muscle on one side, but not on 
the other; yet he asserts positively that both contract when 
he is startled. And this leads me to ask you to be so kind 
as to observe, if any opportunity should occur, whether the 

' We are indebted to Dr. Airy for furnishing us with a copy of his 
letter to Mr. Darwin, the original of which had been mislaid. 

The error in question occurs on p. 19 of the Descent of Man^ Ed. l., 
where it is stated that the Platysma myoides cannot be voluntarily brought 
into action. In the Expression of the Emotions Darwin remarks that 
this muscle is sometimes said not to be under voluntary control, and 
he shows that this is not universally true. 



^ liCAil 


[Chat. Vll 


ieitet 474 


? dodsg extreme terror, as before an 

' j and, secondly, whether it contracts during a 

fk. 'SerersiJ per^jns are observing for me, but I 
■■ maijjfti qft ftost discordant results. 

y©a to present my most respectful and kind 
comi^ments to your honoured father [Sir G, B. Airy]. 

To Francis Galton. 

■ gfelton’had written on Nov. 7th, 1872, oifering to send to 
A&ka Darwia’s printed list of questions intended to 
fii^ibeleekrvsts off expression. Mr. Galton gfoes on : "You do not, I 
0 ai[^ meetiw in Expression what I thought was universal among 
^i^iieriE^ diMen (when not trying to see if harm or help was coming 
e^joftAen^omW of one eye) olpressing the knuckles against the eyeballs, 
fenforcing the orincnlaris.” 


’ Down, Nov. 8th [1873]. 

*"* thanks for your note and offer to send out the 

Queries ; but my career is so nearly closed that I do not 
thihic it worth while. What little more I can do shall be 
ch^y new work. I ought to have thought of crying 
children rubbing their eyes with their knuckles, but I did 
not think of it, and cannot explain it. As far as my memory 
serves, they do not do so whilst roaring, in which case 
compression would be of use. I think it is at the close of 
the crying fit, as if they wished to stop their eyes crying, or 
possibly to relieve the irritation from the salt tears. I wish I 
knew more about the knuckles and crying. 

What a tremendous stir-up your excellent article on 
prayer 1 has made in England and America ! 


Letter 475 To F. C. Dondcr.s. 

We have no means of knowing whether the observations suggested 
m the following letter were made—if not, the suggestion is worthy of 
record. ’ 


IJown, Dec. 21»t, 1872. 

You will have received some little time ago my book on 
Expression, in writing which I was so deeply indebted to your 

* The article entitled “ Statistical Inquiries into the Efficacy of Prayer ” 
appeared m the Fortnightly Review, 1872. In Mr. Francis Gabon’s 
Wk on Inquiries into Human Faculty and its Development, London, 
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kindness. I want now to beg a favour of you, if you have the Letter 475 
means to grant it A clergyman, the head of an institution 
for the blind in England,^ has been observing the expression 
of those born blind, and he informs me that they never or 
very rarely frown. He kept a record of several cases, but at 
last observed a frown on two of the children who he thought 
never frowned ; and then in a foolish manner tore up his 
notes, and did not write to me until my book was published. 

He may be a bad observer and altogether mistaken, but I 
think it would be worth while to ascertain whether those born 
blind, when young, and whilst screaming violently, contract 
the muscles round the eyes like ordinary infants. And 
secondly, whether in after years they rarely or. never frown. 

If it should prove true that infants born blind do not contract 
their orbicular muscles whilst screaming (though I can hardly 
believe it) it would be interesting to know whether they 
shed tears as copiously as other children. The nature of the 
affection which causes blindness may possibly influence the 
contraction of the muscles, but on all such points you will 
judge infinitely better than I can. Perhaps you could get 
some trustworthy superintendent of an asylum for the blind 
to attend to this subject. I am sure that you will forgive me 
asking this favour. 


To D. Hack Tuke. Letter 476 

Down, Dec. 22nd, 1872. 

I have now finished your book,^ and have read it with 
great interest 

Many of your cases are very striking. As I felt sure 
would be the case, I have learnt much from it; and I should 
have modified several passages in my book on Expression, if 
I had had the advantage of reading your work before my 
publication. I always felt, and said so a year ago to Professor 
Bonders, that 1 had not sufficient knowledge of Physiology 
to treat my subject in a proper way. 

With many thanks for the interest which I have felt in 
reading your work . . . 

^ The Rev. R. H. Blair, Principal of the Worcester College: Expression 
of the Emotions^ Ed. II., p. 237. 

* Influence of the Mind upon the Body, Designed to elucidate the 
Power of the Imagination. 1872 




MAH 


LCHiF. vin 



Jo h R. Wallace. 


■ ,1-!} K' 

tettef©? 4 >f.' ■- ' 

' ■ . . Down, J#a. loth [i8?3]. 

V jV.’- . ' , 

I teftd Review with much interest, and I thank 
^■Sla^fely for’^■vely kind spirit in which it is written. 
I4^te«5f sa^ «iat I am ccjnvinced by your criticisms.^ If 
yt^' fta^ ever actually Observed a kitten sucking and 
•, . extended toes, its mother* and then seen the 

SSo kSetew when aifttle older doing the same thing on a soft 
^^l^a^ttltimately an old cat (as I have seen), and do not 
is identically the same action, I am astonished, 
to die decapitated frog,® I have always heard of 
a riiost trustworthy observer. If, indeed, any one 
freg's habits so well as to say that it never rubs off 
Alfei^leaf 'or other object which may stick to its thigh, in 
ffie'SaSie manner as it did the acid, your objection would be 


' ■ Some Of Flourens’ experiments, in which he removed 

cerebral hemispheres from a pigeon, indicate that acts 
l^arently performed consciously can be done without con- 
^eisusness. I presume through the force of habit, in which 
it would appear that intellectual power is not brought 
into play. Several persons have made suggestions and 
objections as yours about the hands® being held up in 
astonishment; if there was any straining of the muscles, as 
with protruded arms under fright, I would agree; as it is I 





* Quarterly Journal of Science, Jan., 1873, P* “I can hardly 

believe that when a cat, lying on a shawl or other soft material, pats or 
pwunds it with its feet, or sometimes sucks a piece of it, it is the persist¬ 
ence of the habit of pressing the mammary glands and sucking during 
kittenh'ood.” Mr. Wallace goes on to say that infantine habits are 
generjdly completely lost in adult life, and that it seems unlikely that 
they should persist in a few isolated instances. 

. * Mr. Wallace speaks of “a readiness to accept the most marvellous 
conclusions or interpretations of physiologists on what seem very insuffi¬ 
cient grounds,” and he goes on to assert that the frog experiment is 
either incorrectly recorded or else that it “ demonstrates volition, and 
not reflex action.” 

’ The raising of the hands in surprise is explained {Expression of 
Emotions, Ed. i., p. 287) on the doctrine of antithesis as being the 
opposite of listlessness. Mr. Wallace’s view (given in the and edit, of 
Expression of the Emotions, p. 300) is that the gesture is appropriate to 
sudden defence or to the giving of aid to another person. 
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must keep to my old opinion, and I dare say you will say that Letter 477 
I am an obstinate old blockhead. 

The book has sold wonderfully; 9,000 copies have now 
been printed. 


To Chauncey Wright. Letter 478 

Down, Sept, aist, 1874. 

I have read your long letter with the greatest interest, 
and it was extremely kind of you to take such great trouble. 

Now that you call my attention to the fact, I well know the 
appearance of persons moving the head from side to side 
when critically viewing any object; and I am al'mast sure 
that I have seen the same gesture in an affected person when 
speaking in exaggerated terms of some beautiful object not 
present. I should think your explanation of this gesture was 
the true one. But there seems to me a rather wide difference 
between inclining or moving the head laterally, and moving 
it in the same plane, as we do in negation, and, as you truly 
add, in disapprobation. It may, however, be that these two 
movements of the head have been confounded by travellers 
when speaking of the Turks. Perhaps Prof. Lowell would 
remember whether the movement was identically the same. 

Your remarks on the effects of viewing a sunset, etc., with 
the head inverted are very curious.^ We have a looking-glass 
in the drawing-room opposite the flower garden, and I have 


1 The letter dated Sept. 3rd, 1874, is published in Mr. Thayer’s 
Letters of Chauncey Wright, privately printed, Cambridge, Mass., 1878. 
Wright quotes Mr. Sophocles, a native of Greece, at the time Professor 
of Modern and Ancient Greek at Harvard University, to the effect that 
the Turks do not express affirmation by a shake of the head, but by a 
bow or grave nod, negation being expressed by a backward nod. From 
the striking effect produced by looking at a landscape with the head 
inverted, or by looking at its reflection, Chauncey Wright was led to the 
lateral movement of the head, which is characteristic of critical inspec¬ 
tion— c.g, of a picture. He thinks that in this way a gesture of delibera¬ 
tive assent arose which may have been confused with our ordinary sign 
of negation. He thus attempts to account for the contradictions between 
Lieber’s statement that a Turk or Greek expresses “yes” by a shake of 
the head, and the opposite opinion of Prof. Sophocles, and, lastly, Mr. 
Lowell’s assertion that in Italy our negative shake of the head is used in 
affirmation (see Expression of the Efnotions, Ed. 11., p. 289). 
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Jjo*P extremely pretty and strange the 
flower garden and surrounding bushes appear when thus 
viewed, ^pur letter will be very useful to me for a new 
edition of my Exi^ession book; but this will not be for a 
long time, if ever, as the publisher was misled by the very 
large sale at first, and printed far too many copies. 

I daresay you intend to publish your views in some essay, 
and !• think you bUght to do so, for you might make an 
i^erKtihg.and instructive discussion. 

half IdlKng myself of late with microscopical 
- w6rh.^t>tei»ts. I b^in to think that they are more wonder- 
fafcjfesfliatdsials. 

.r F.Su,'id^. 29th,; —^You will see that by a stupid 

pisiake .;in ^e address, this letter hais just been returned to 
I|.’is by no means worth forwarding, but I cannot bear 
that lyou should think n^ so ungracious and ungrateful as 
iMafegtOiSiave thanked you for your long letter. 

' . I AsrI fiMget whether “ Cambridge ” is sufficient address, I 
wilhsendthis dirough Asa Gray. 
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I. VuLCANiciTY AND Earth-movements, 1840-81. Letter 479 


To David Milne.^ 

12, Upper Gower Street, Thursday [March] 20th [1840]. 

I much regret that I am unable to give you any informa¬ 
tion of the kind you desire. You must have misunderstood 
Mr. Lyell concerning the object of my paper.^ It is an 
account of the shock of February, 1835, in Chile, which is 
particularly interesting, as it ties most closely together 
volcanic eruptions and continental elevations. In that paper 
I notice a very remarkable coincidence in volcanic eruptions 
in S. America at very distant places. I have also drawn up 
some short tables showing, as it appears to me, that there 
are periods of unusually great volcanic activity affecting large 


^ David Milne-Hume (1805-90) was a country gentleman in Berwick¬ 
shire who became interested in geology at an early age. He wrote on 
the Midlothian Coal-field, the Geology of Roxburghshire, the Parallel 
Roads of Glen Roy, and compiled the Reports presented by a Committee 
appointed by the Royal Society of Edinburgh to investigate the observa¬ 
tion and registration of boulders in Scotland {Quar/. Jour7i, CeoL Soc,^ 
Vol. XLVIL, 1891 ; Proc., p. 59). 

* “On the Connexion of certain Volcanic Phenomena, and on the 
Fomiation of Mountain-chains and the Effects of Continental Elevations,'* 
Trans, GeoL Soc.^ Vol. V., 1840, pp. 601- 32 [March 7th, 1838]. 
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^portioos of S Atoerka. I have no record of any coinci¬ 
dences b^ween shocks there and in Europe. Humboldt, by 
hia table in the Pers. Narrative (Vol. IV. p. 36, English 
Traflslat.X seems • to consider the elevation of Sabrina off 
the Azores ais connected with S. American subterranean 
activity: this connection appears to be exceedingly vague. 
I have during the past year seen it stated that a severe shock 
in the northern parts of S. America coincided with one in 
ir a«iQ<Tliatlra. Believing, then, that such coincidences are 
acxadental, I neglected to take a note of the reference ; 
.Nfeve the statement was somewhere in L'Institut for 
a3f*elf anxious to see the list of the 1200 shocks 
yoo> but I have not been able to find out that 
^ been fMblished. With respect to any coin- 
cid^ctes-ybttBaay discover between shocks in S. America and 
Ejac^, let me venture to suggest to you that it is probably 
a quite accurate statement that scarcely one hour in the year 
hr S. America without an accompanying shock in 
some part of that large continent There are many regions 
in which earthquakes take place every three and four days ; 
andi after the severer shocks the ground trembles almost 
halfrhourly for months. If, therefore, you had a list of the 
^thquakes of two or three of these districts, it is almost 
CCTtatn that some of them would coincide with those in 
Scotland, without any other connection than mere chance. 

My paper will be published immediately in the Geo/. 
Transactions, and I will do myself the pleasure of sending 
you a copy in the course of (as I hope) a wccjk or ten daya 
^ large part of it is theoretical, and will be of little interest 
to you; but the account of the Concepcion shock of 1835 will, 
I think, be worth your perusal. I have undenstood from Mr. 
-lyell that you believe in some connection between the state 
of the. wither and earthquakes. Under the very peculiar 
dimate of Northern Chile, the belief of the inhabitants in such 
connection can hardly, in my opinion, be founded in error. 
It might possibly be worth your while to turn to pp. 430—433 

^ I^Institut, Journal Giniral des SodiUs et Travaux Sdentifiques de 
la France et de Vkiranger, Tome VIII. p. 412, Paris, 1840. In a note 
oQ'Some earthquakes in the province Maurienne it is stated that they 
h^rred during a change in the weather, and at times when a south 
wind followed a iwrth wind, etc. 
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m my Journal of Researches during the Voyage of the Beagky L€stt<¥ 
where I have stated this circumstance.^ On the h3T>othesis 
of the crust of the earth reding on fluid matter, would the 
influence of the moon (as indexed by the tides) affect the 
periods of the shacks, when the force which causes them is 
just balanced by the resistance of the solid crust ? The fact 
you mention of the coincidence between the earthquakes of 
Calabria and Scotland appears most curious. Your paper will 
possess a high degree of interest to all geologists. I fended 
that such uniformity of actioni ^ soems here indicated, was 
probably confined to krge ccmtinehts, such the Americas, 
Howinteresitif^ a record of vokanic phenomeiata* in Iceland 
would beyJK)w. that you: are odlectil^ accounts of every slight 
trampling in Scotland. I am astonished at their frequency in 
that quiet country, as any one would have called it I wish 
it had been in my power to have contributed iri any way to 
your researches on this most interesting subject. 

To L. Horner .2 Letter 480 

Down, Aug. 29th [1844], 

I am greatly obliged for your kind note, and much pleased 
with its contents. If one-third of what you say be really true, 
and not the verdict of a partial judge (as from pleasant ex¬ 
perience I much suspect), then should I be thoroughly well 

^ Journal of Researches into the Natural History and Geology of the 
Countries visited during the Voyage of HM.S. Beagle round the World. 

London, 1870, p. 351. 

* Leonard Horner, F.R.S. (1785-1862), was bom in Edinburgh; at 
the age of twenty-one he settled in London, and devoted himself more 
particularly to Geology and Mineralogy, returning a few years later to 
Edinburgh, where he took a prominent part in founding the School of 
Art and other educational institutions. In 1827 Mr. Horner was invited 
to occupy the post of Warden in the London University, a position which 
he resigned in 1831 ; he also held for some years an Inspectorship of 
Factories, As a Fellow of the Royal Society, Mr. Horner “took an 
active part in bringing about certain changes in the management of the 
Society, which resulted in limiting to fifteen the number of new members 
to be annually elected. . . .” In 1846 Horner was elected President of 
the Geological Society ; and in i860 he again presided over the Society, 
to the interests of which he had long devoted himself. His contributions 
to the Society include papers on Stratigraphical Geology, Mineralogy, 
and other subjects.— Memoirs of Leo?iard Horner^ edited by his daughter, 

Katherine M. Lyell (privately printed, 1890). 
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-my: liiwSl voltiaie,^ which, small as it is, cost 
lii^ pleaawe of dbservation amply repays 
^lliiaot so tfsat oft composition; and it requires the'hope of 
.s^e-s^lidegree ^'BtiKty in the end to make up for the 
altering bad Englfeh into sometimes a little better 
sometHnes wo^ With respect to craters of elevation,* 
i-.lHed ao 'sooner printed off the few ps^es on that subject 
tt«nf;>i.. wished the -whole erased. I utterly disbelieve in 
and de Beaumont's views; but on the other hand, 
tev|^-sta^-<<tf :tee Mauritius and St Jago, I cannot, periiaps 
iw^feite^piBeally,. persttSde myself that they are merely 
fte.%aSal fragments'©f oidhiafy volcanoes; and therefore I 
thpilght I would -suggest the notion of a slow circumferential 
efevation, the central part being left unelevated, owing to the 
fi»ee from bdow beir»g s^nt and [relieved ?] in eruptions. On 
this view, I do not consider these so-called craters of elevation 
. as formed by the ejection of ashes, lava, etc., etc., but by a 
peculiar kind of elevation acting round and modified by 
* a volcanic orifice. I wish I had left it all out; I trust that 
thoie are’ in other parts of the volume more facts and less 
theory. The more I reflect on volcanoes, the more I appre¬ 
ciate the importance of E. de Beaumont’s measurements* 
(even if one does not believe them implicitly) of the natural 
inclination of lava-streams, and even more the importance of 
his view of the dikes, or unfilled fissures, in every volcanic 
mountain, being the proofs and measures of the stretching 
and consequent elevation which all such mountains must have 
undergone. I believe he thus unintentionally explains most 
of his cases of lava-streams being inclined at a greater angle 
than that at which they could have flowed. 

But excuse this lengthy note, and once more let me thank 
you for the pleasure and encouragement you have given me— 


* Geological Observations on the Volcanic Islands visited during the 
Voyage of HM.S. Beagle-. London, 1844. A French translation has 
been made by Professor Renard of Ghent, and published by Keinwald 
of Paris in 1902. 

* Geological Observations, pp. 93-6. 

* &ie de Beaumont’s views are discussed by Sir Charles Lyell both 
m the Principles of Geology (Ed. X., 1867, Vol. I. pp. 633 et seq) 
and in the Elements of Geology (Ed. ni., 1878, pp. 495, 496). See 
also Darwin’s Geological Observations, Ed. II., 1876, p. 107. 
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which^ together with Lyeir$ never-failing kindness, will help litter 4 ^ 
me on with South America, andi as my books will not sell, I 
son:ietimes want such aid. I have been lately reading with 
care A. d'Orbigny’s work ^ on South America, and I cannot 
say how forcibly impressed I am with the infinite superiority 
of the Lyellian school of Geology over the continental I 
always feel as if my books came half out of Lyell’s brain, 
and that I never acknowledge this sufficiently; nor do 
I know how I can without saying so in so many Words 
—for I h^ve UlWays thought that the great merit of the 
Principles was that it altered the whole tone of one's mind, 
and therefore .tbat, whpn seeing a thing never seen by Lyell, 
one yejt it partially through his eyes—it would have been 
in swei better if I had done this less: but again 

my long, and perhaps you will think presumptuous, 
discussion. Enclosed is a note from Emma to Mrs. Horner, 
to beg you, if you can, to give us the great pleasure of seeing 
you here. We are necessarily dull here, and can offer no 
amusements ; but the weather is delightful, and if you could 
see how brightly the sun now shines you would be tempted 
to come. Pray remember me most kindly to all your family, 
and beg of them to accept our proposal, and give us the 
pleasure of seeing them. 

To C. Lyell.2 Letter 481 

Down [Sept., 1844], 

I was glad to get your note, and wanted to hear about 
your work. I have been looking to see it advertised ; it has 

^ Voyajre dans PAmdrique Mdridionalc’—exdcutd pendant les anndes 
1826-33 • six vols., Paris, 1835-43. 

* Sir Charles Lycll, Bart., F.R.S. (1797-1875), was bom at Kinnordy, 
the family home in central Forfarshire. At the age of seventeen he 
entered at Exeter College, Oxford, and afterwards obtained a second 
class in the final Honours School in Classics. As an undergraduate 
Lyell attended Prof. Buckland^s lectures on Geology. On leaving 
Oxford Lyell was entered at Lincoln’s Inn ; a weakness of the eyes soon 
compelled him to give up reading, and he travelled abroad, finding many 
opportunities for field work. He was called to the Bar in 1825, and in 
the same year published some papers on geological subjects. From 
1823-26 Lycll filled the post of Secretary to the Geological Society, and in 
1826 was elected into the Royal Society. In 1830 the first volume of the 
Prificiples of Geology was published ; the second volume appeared t\vQ 
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your return from Scotland, 
e0«8@* U|> and soe you ; but as I had nothing 
to!wis,tny.courage has gradually cased off, moic 
flgil^ly as J biave Rpt been very well lately. We get so 
if(giiyjWF^tions bei®'that we are grown quite dissipated, but 
^ sies^c^bas stood it so ill that we are going to have a 
b^days, «nd ^inowfeere, 

. The subject wbisi I was tnost anxious to talk over with 
J have, settled, and having written sixty pages of my 
I am in pretty good hearty and am 
have yery little theory and only abort descrip- 

-^Kk;’ Spes*%r of this greatest of Lyell’s services to Geology, 
^ii^y-Wriks: "I have recently read afresh the first edition of the 
gyt^ifs^Gedogy, aadii*en I consider that this remarkable book had 
^teasfe thirty years in everybody’s hands [in 1859! and that it brings 
hsitie te any reader of ordinary intelligence a great principle and a great 
principle that the past must be explained by the present, unless 
g^ c?,ose be shown to the contrary; and the fact that, so far as our 
Irowfedge of the past history of life on our globe goes, no such cause can 
be ihown—I cannot but believe that Lyell, for others, as for myself, was the 
ahiefagent m smoothing the road for Darwin ” (Huxley’s Life and Letters. 
TM. H., p. 190). As Professor of Geology in King’s College, London’ 
LyeH delivered two courses of lectures in 1832-33 ; in the latter year he 
received a Royal medal, and in 1858 he was the recipient of the Copley 
medal of the Royal Society. The Elements of Geology was published in 
^^33 J ^his work is still used as a text-book, a new edition having been 
lately (1896) brought out by Prof. Judd ; in 1845 and in 1849 appeared 
the Travels in North America and A Second Visit to the United States of 
Norik America. The Antiquity of Man was published in 1863. Lyell 
was knighted in 1848, and in 1864 was raised to the rank of a Haronet. 
He was buried in Westminster Abbey. 

Darwin wrote in his Autobiography: “ The Science of Geology is 
enormously indebted to Lyell, more so, as I believe, than to any other 
ever lived” (£?/« and Letters, Vol. I., p. 72). In a letter to 
Lyell-IJoYember 23rd, 1859-Darwin wrote : “ I rejoice profoundly that 
you mte^ athmttmg the doctrine of modification in your new edition 
[a edition of the Manual published in 1865].; nothing, I am con- 

TP™ success. I honour you most 

5 ce eiy. To ^ve maintained, in the position of a rtiaster, one side of a 
^on % thirty ye^s, and then deliberately give it up, is a fact to 

Sir CharUt T° // Letters, and Joutytah of 
London sister-in-law, Mrs. Lyell, 2 Vols., 

LwdS iSs’. T- G- liuuucy! 
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tions. The two first chapters wiU, I think, be pretty good, Lettqr 481 
on the great gravel teiraces and plains of Patagonia and Chili 
and Peru. 

I am astonished and grieved over D’Orhigny*s^ nonsense 
of sudden elevations. I must give you one of his cases: He 
finds an old beach 600 feet above sea. He finds still adtached 
to the rocks at 300 feet six species of truly littoral sheila 
He finds at 20 to 30 feet above sea an immense accumulation 
of ohiefly littoral shells. He argues the whole 600 feet up¬ 
lifted at one bloWy because the attached shells at 300 feet 
have not been displaced. Therefore when the sea formed a 
beach at feet the present littoral shells were attached to 
rocks at 300 feet depth, and these same shells were accumu¬ 
lating by thousands at 600 feet 

Hear this, oh Forbes. Is it not monstrous for a professed 
conchologist ? This is a fair specimen of his reasoning. 

One of his arguments against the Pampas being a slow 
deposit, is that mammifers are very seldom washed by rivers 
into the sea! 

Because at 12,000 feet he finds the same kind of clay with 
that of the Pampas he never doubts that it is contemporaneous 
with the Pampas [d^bicle ?] which accompanied the right 
royal salute of every volcano in the Cordillera. What a pity 
these Frenchmen do not catch hold of a comet, and return to 
the good old geological dramas of Burnett and Whiston. I 
shall keep out of controversy, and just give my own facts. 

It is enough to disgust one with Geology; though I have 
been much pleased with the frank, decided, though courteous 
manner with which D*Orbigny disputes my conclusions, given, 
unfortunately, without facts, and sometimes rashly, in my 
journal. 

Enough of S. America. I wish you would ask Mr. Horner 
(for I forgot to do so, and am unwilling to trouble him again) 


^ D’Orbigny’s views are referred to by Lycll in cha])ter vii. of the 
Principles, WoV I. p. 131. “This mud [/.r. the Pampean mud] contains 
in it recent species of shells, some of them proper to brackish water, and 
is believed by Mr. Darwin to be an estuary or delta deposit. M. A. 
D’Orbigny, however, has iidvanced an hypothesis . . . that tlm agitation 
and displacement of the waters of the ocean, caused l)y the elevation of 
the Andes, gave rise to a deluge, of which this Pampean nuid, which 
reaches sometimes the height of 12,000 feet, is the result and monument.” 
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: is too much detail (quite independent 
the hook) in tny volcanic volume; as to know 
tl#%huid of some real use to me. You could tell me 
ii®ftv #ei»eetafter York, when I will come to town. I had 
ttteh<l^ being at York, but my courage has failed. I should 
^aawch ^be to hear your lecture, but still more to read it, as I 
th^ leading ia alwa3ra better than hearing. 

' glad you talk of a visit to us in the autumn if 

ttie time. I shall be truly glad to see Mrs. 

here; but I have scruples in asking any 
liow dull we are here. Young Hooker* talks 
ft I wish he mi^t meet you,—he appears to me a 
tig young' man. 

I have been delighted with Prescott, of which I have 
pStKj VoL-r. at your recommendation; I have just been a 
g^ dial interested with W. Taylor’s (of Norwich) Life and 


Orryotif return from York I shall expect a great supply 
Geological gossip. 


letter 482 


To C. Lyell. 


[Octolwr 3rd, 1846.] 


I have been much interested with Ramsay,* but have no 
particular suggestions to offer; I agree with all your remarks 
made the other day. My final impression is that the only 
argument against him is to tell him to read and re-read the 
Principles, and if not then convinced to send him to Pluto. 
Not but what he has well read the Principles ! and largely 
profited thereby. I know not how carefully you have read 
this paper, but I think you did not mention to me that he does 
(p- 327)* believe that the main part of his great denudation wa.s 

- * Sir J. D. Hooker. 

’ On the Denudation of South Wales and the Adjacent Counties of 
England." A. C. Ramsay, Mem. Geol. Survey Great Britain, Vol. I., 
London, 1846. 

’ Ramsay refers the great outlines of the country to the action of the 
^peaking of the denudation of the coast, he 
says. Taking unlimited time into account, we can conceive that any 
extent of land inight be so destroyed ... If to this be added an ex- 
r/w d^resdon of the land and sea bottom, the wasting process 
would be materially assisted by this depression ” {}oc. cif., p. 327). 
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effected during a vast (almost gratuitously assumed) slow Letter 48^ 
Tertiary subsidence and subsequent Tertiary oscillating 
slow elevation. So our high cliff argument is inapplicable. 

He seems to think his great subsidence only favourable for 
great denudation. I believe from the general nature of the 
off-shore sea’s bottoms that it is almost necessary ; do look at 
two pages—p. 25 of my S. American volume—on this subject^ 

The foundation of his views, viz., of one great sudden 
upheaval, strikes me as threefold. First, to account for the 
great dislocations. This strikes me as the odder, as he admits 
that a little northwards there were many and some violent 
dislocations at many periods during the accumulation of the 
Palaeozoic series. If you argue against him, allude to the 
cool assumption that petty forces are conflicting: look at 
volcanoes; look at recurrent similar earthquakes at same 
spots; look at repeatedly injected intrusive masses. In my 
paper on Volcanic Phenomena in the Geolog, Transact? I have 
argued (and Lonsdale thought well of the argument, in 
favour, as he remarked, of your original doctrine) that if 
Hopkins’ views are correct, viz., that mountain chains are 
subordinate consequences to changes of level in mass, then, 
as we have evidence of such horizontal movements in mass 
having been slow, the foundation of mountain chains (differing 
from volcanoes only in matter being injected instead of ejected) 
must have been slow. 

Secondly, Ramsay has been influenced, I think, by his 


* Geological Observations on S. America, 1846, p. 25, ** When 

viewing the sea-worn cliffs of Patagonia, in some parts between 800 and 
900 feet in height, and formed of horizontal Tertiary strata, which must 
once have extended far seaward ... a difficulty often occurred to me, 
namely, how the strata could possibly have iDcen removed by the action 
of the sea at a considerable depth beneath its surface.” The cliffs of 
St. Helena are referred to in illustration of the same problem ; sjicaking 
of these, Darwin adds : “ Now, if we had any reason to suj)pose that 
St, Helena had, during a long period, gone on slowly subsiding, every 
difficulty would be removed ... I am much indincid to suspect that we 
shall hereafter find in all such cases that the laud witli the adjoining bed 
of the sea has in truth suljsided . . {/or. cit., pp. 25-6). 

* “On the Connection of certain Volcanic Phenomena, and on the 
Formation of Mountain-chains and the Klfects of Continental h.levations.” 
GeoL Soc, Proc.,VoV II., pp. 654-60, 1838; Trans, UcoL Soc., Vol, V., 
pp. 601-32, 1842. [Read March 7th, 1838.] 
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^htrk wsor^ in thinking that there is aap 
^fmS&^'ConamitiQn of tropics and large insects—vidciicet*^' 
039 fii§iM Aixt.i laader the equator. Small insects swwta in 
thongh accompanied generally with large 

eoe^' 

jt, thirdly, he appears influenced by the absence of newer 
di^Qsihs on the old area, blinded by the supposed necessity el 
sadihaantaccamulating somewhere near (as no doubt is true) 
jffid heiag prmrved--vi. example, as I think, of the common 
, 4 wrote to you about The preservation of 

being, as I do not doubt, the exception 
: - . ^ wileitit^.‘^ee.aGcuauiiated during periods of elevation or <f 

x ' ‘; fK^fitioaai^. level, and therefore the preservation of newer 
;•, iepds^ wmild net be probable, according to your view that 
, i^emsay's great Palaeozdc masses were denuded, whilst slowly 
s v ■ rising. Do pray look at end of Chapter 11 ., at what littie I 
have said on this subject in my S. American volume.* 

'' J ido not think you can safely argue that the whole 

'iwrfaee was probably denuded at same time to the level of 
the lateral patches of Magnesian conglomerate. 

The latter part of the paper strikes me as good, but 
obvioua 

I shall send him my S. American volume, for it is curious 
on how many similar points we enter, and I modestly hope 
it may be a half-oz. weight towards his conversion to better 
views. If he would but reject his great sudden elevations, 
how sound and good he would be. I doubt whether this 
letter will be worth the reading. 

Letter 483 » 1 To C. Lyell. 

Down fSept. 4tl), 1849]. 

jft was very good of you to write me so long a letter, 
which has interested me much. I .should have answered it 
sooner, but 1 have not been very well for the few lust days. 
Your letter has also flattered me much in many points. I 
am very glad you have been thinking over the relation of 
subsidence and the accumulation of deposits; it has to me 
. removed many great difficulties; please to observe that I 

^ r The second chapter of the Geological Observations concludes with a 
on the Recent Elevations of the West Coast of South America, 
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have carefully abstained from saying that sediment is not Letter 483 
deposited during periods of elevation, but only that it is not 
accumulated to sufficient thickness to withstand subsequent 
beach action; on both coasts of S. America the amount 
of sediment deposited, worn away, and redeposited, often¬ 
times must have been enormous, but still there have been no 
wide formations produced: just read my discussion (p, 135 
of my S. American book^) again with this in your mind. 

I never thought of your difficulty (i.e. in relation to this 
discussion) of where was the land whence the three miles 
of S. Wales strata^ were derived I Do you not think that 
it m|Ly be explained by a form of elevation which I have 
always suS'pected hD hav^e been very common (and, indeed, 
had onceintended getting all facts together), viz. thus?— 



The frequency of a deep ocean close to a rising continent 
bordered with mountains, seems to indicate these opposite 
movements of rising and sinking close together \ this would 

^ See Letter 556, footnote i, p. 222. The discussion referred to 
{Geological Obsemations on South America, 1846) deals with the causes 
of the absence of recent conchiferous deposits on the coasts of South 
America. 

* In his classical paper “On the Denudation of South Wales and 
the Adjacent Counties of England ” (JA'w. Geol. Surpry, Vol. 1., p. 297, 
1846), Ramsay estimates the thickness of certain Palaeozoic formations in 
South Wales, and calculates the cubic contenls of tht; strata in the area 
they now occupy together with the amount removed by dcmiulation ; and 
he goes on to say that it is evident that the cjuaiuily of matter enij>loyed 
to form these strata was many times greater than tht* entire amount of 
solid land they now represent above the \vav(;s. “'I'o form, therefore, 
so great a thickness, a mass of matter of nearly ecpial ( uljic contents 
must have been worn by the waves and the outpourings of rivers from 
neighbouring lands, of which perhaps no oiiginal trace now remains * 
(P. 334 )- 
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E^fi^Segs^feaWs^e^S. Wales and Eocene cases. { will only 
a^si^dtbat 1 ^ 1 - shoiiM think there would be a little more 
seitmest ^^uoed duriog subsidence than during elevation, 
ftpse. ^ resuitii^ oatlia® of coast, after long period of rise. 
1%ere sfeeimany points in my vcJume which I should like to 
hawe diseased with you, but I will not pl^jue you ; I should 
hke to hear- whether you think there is an5rthing in my 
dssijectafe on. Craters of Elevation ^; I cannot possibly believe 
Sa^;:|ago or Mauritius are the basal fragments of 
OSdfeai^iSolGahioes I would socmer even admit E. de Beaip 
Sifli^'rRfews than Aat—much as I would sooner in my 
miaiiiiw all cases follow you. Just look at p. 232 * in 
Mfnerim . for a trifling point, which, however, I 
remembfis to this day relieved my mind of a considerable 
daScuIty. I remember being struck with your discussion on 
the Mississippi beds in relation to Pampas, but I should 

Giological ObservaUons on Volcanic Islands, 1844, pp. 93-6, 
of St. Helena, St. Jago and Mauritius as being bounded 


-- |^S#AAA^ VVUJiUQU 

b^**ring of basaltic mount^ns which he regards as “ Craters of Eleva¬ 
tion.” Whae unable to accept the theory of ilie de Beaumont and 
attribute their formation to a dome-shaped elevation and consequent 
arching of the strata, he recognises a “very great difficulty in admitting 
that these basaltic mountains are merely the basal fragments of great 
volcanoes, of which the summits have been either blown off, or, more 
probably, swallowed by subsidence.” An explanation of the origin and 
structure of these volcanic islands is suggested which would keep them 
in 'the class of “Craters of Elevation,” but which assumes a slow 
elevation, during which the central hollow or platform having been 
feurmed “not by the arching of the surface, but simply by that part 
having been upraised to a less height.” 

* This probably refers to a paragraph (p. 232) “On the Eruptive 
Sources of the Porphyritic Claystone and Greenstone Lavas.” I’he 
epjnicwi is put forward that “the difficulty of tracing tine streams of 
porphyries Xo their weient and doubtless numerous eruptive sources 
^y_ te partly explained by the very general disturbance which the 
CordUlera m most parts has sufferedbut, Darwin adds, “a more 
^ific cause may be that ‘the original points of eruption tend to 
^me the ^mts <rf injection.’ ... On this view of there being a 
tendency in the old points of eruption to become the points of sub¬ 
sequent injection and disturbance, and consequently of denudation, it 
ceases to be surprising that the streams of lava in the ponihyritic 
d^stone conglomerate formation, and in other analogous cases, should 
m^t r^ly be traceable to their actual sources.” The latter part of 
this letter IS published in Life and Letters, I., pp. 377, 378. 
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wish to read them over again ; I have, however, re-lent your L^t« 483 
work to Mrs. Rich, who, like all whom I have met, has been 
much interested by it. I will stop about my own Geology. 

But I see I must toention that Scrope did suggest (and I 
have alluded to him, p. 118,^ but without distinct reference 
and I fear not sufficiently, though I utterly forgot what he 
wrote) the separation of basalt and trachyte; but he does not 
appear to have thought about the crystals, which I believe 
to be the keystone of the phenomenon. I cannot but think 
this separatidti of the molten elements has played a great 
part in the roetamorphic rocks: how else could the basaltic 
d(ykes ha;VQ <»me ii), tl|aej great grajiitic districts such as 
tljose' of ifira^? What a wonderful book for labour is 
d(A)5chiac , 

To Lady Lyell. Letter .^84 

Down, Wednesday night [1849 ?]. 

I am going to beg a very very great favour of you : it 
is to translate one page (and the title) of either Danish or 
Swedish or some such language. I know not to whom else 
to apply, and I am quite dreadfully interested about the 
barnacles therein described. Does Lyell know Lov6n,^ or 
his address and title? for I must write to him. If Lyell 
knows him I would use his name as introduction ; Lovdn I 
know by name as a first-rate naturalist. 

Accidentally I forgot to give you the Footsteps^ which I 
now return, having ordered a copy for myself. 

I sincerely hope the “ Craters of Denudation * prosper ; I 
pin my faith to this view. 

^ Geological Observations, Ed. ll., 1876. Ch«ipter VI. opens with a 
discussion “On the Separation of the Constituent Minerals of Lava, 
according to their Specific Gravities.” Mr. Darwin calls attention to the 
fact that Mr. P. Scrope had speculated on the subject of the separation 
of the trachytic and basaltic series of lavas (p. 113). 

* Possibly this refers to d’Archiac’s Hisioirc des Progrh de la 
Gtlologic, 1848. 

® S. L. Lovdn published numerous papers on Cirripedes and other 
zoological subjects in the Stockholm Ofvcrsin^t and elsewhere between 
1838 and 1882. 

^ “ On Craters of Denudation, with Observations on the Structure 
and Growth of Volcanic Cones.” Proc. Geol. Soc,, Vol. VI., 1850, 
pp. 207-34. In a letter to Bimbury (Jan. 17th, 1850) Lyell wrote: 
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C that outside the crater-iike 

at St JUigo,^ even throughout a distance of two 
mites, there has been much denudation of the older 
i«^ks conteB^K»aneous with those of the ring of 

m-- 

. ! I hope that ycm will not find the pi^ troublesome, and 
that yeti will iotgiwe me asking you. 
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To C. Lyell. 

[Not. 6th, 1849]. 

interested in your letter, and so far, 
the time it must have cost you to write it 
? Auch to sey. I look at the whole question as 
settled. Santorin ® is splendid! it is conclusive! it is perfect! 
You have read Dufr^noy* in a hurry, I think, and added 
to the difficulty—it is Ihe whole hill or "colline” which is 
composed of tuff with cross-stratification ; the central boss 
er ” is simply trach3^e. Now, I have described 

one.^talf: cratea- at Galapagos (p, 108)* which has broken 
,a gre^ solid sheet of basalt: why should not an 
irregular mass of trachyte have been left in the middle after 

. . Darwin adopts my views as to Mauritius, St. Jago, and so-called 

elevation craters, which he has eicamined, and was puzzled with.”_ Lift 

ef Sir Charles Lyell, Vol. II., p. 158. 

1 The island of St. Jago, one of the Cape de Verde group, is fully 
oescnbed in the Volcanic Islands, Chap. I. 

’ “The Gulf of Santorin, in the Grecian Archipelago, has been for 
^0 thou^sand years a scene of active volcanic operations. The largest 
the three outer islands of the groups (to which the general name of 
Santorm is given) is called Thera (or sometimes Santorin), and forms 

Gulf” iJ^rincifiles of Geology, 
Vol. II., Ed. X., London, 1868, p. 65). Lyell attributed “the moderkte 
‘i^^ds in Thera ... to their having originally descended the 
“SSi^r ? cone . . .”; he refuted the theory of 

crftt ‘he slope 

hadbee^rirfn»ir't^“‘'^ moimtom by assuming that the inclined beds 
^ »^erre “ ^ihsequently tilted by an explosion. 

SescMnr^^. Dirfr&oy published M/moires pour sennr d. une 
Annalet dpt Pi'<*‘>tce, as well as numerous papers in the 

Anr^es des Mtnes, Comptes Rendus, BulleHn Soc. GeoL France and 
^wtere on mineralogical and geological subjects. ’ 

r&zwcvS, Obsert,ations on the 
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the explosion and emission mod whidi produced the hettet 485 
overlying tuff?* Or, again, I see no difficulty in a mass of 
trachyte being exposed by subsequent dislocations and bared 
or cleaned by rain. At Ascension (p, 40), subsequent to 
the last great aeriform explosion, which has covered the 
country with fragments, there have been dislocations and a 
large circular subsidence. . . . Do not quote Banks’ case^ 

(for there has been some denudation there), but the “ elliptic 
one” (p. ro5), which is 1,500 yards (three-quarters of a 
nautical mile) in internal diameter . . . and is the very one 
the inclination of whose mud stream on tulf strata I measured 
(before I eye): he^d th? name Dufrdnoy) and found 
varj^ng 3,0*. i .^^Ibemayle Island, instead of being 

a crater .of elevfjtijmj as Von Buch foolistdy guessed, is formed 
of ,^ur„^eat subaerial basaltic volcanoes'(p. 103), of one of 
wluei) you might like to know the external diameter of the 
summit or crater was above three nautical miles. There are 
no “craters of denudation” at Galapagos.® 

I hope you will allude to Mauritius. I think this is the 
instance on fhe largest scale of any known, though imperfectly 
known. 

If I were you I would give up consistency (or, at most, 
only allude in note to your old edition) and bring out the 
Craters of Denudation as a new view, which it essentially is. 

You cannot, I think, give it prominence as a novelty and yet 
keep to consistency and passages in old editions. 1 should 
grudge this new view being smothered in your address, and 
should like to see a separate paper. The one great channel 
to Santorin and Palma, etc., etc., is just like the one main 
channel being kept open in atolls and encircling barrier 
reefs, and on the same principle of water being driven in 
through several shallow breaches. 

I of course utterly reprobate my wild notion of circular 
elevation; it is a satisfaction to me to think that I perceived 
there was a screw loose in the old view, and, .so far, I think 
I was of some service to you. 

Depend on it, you have for ever sma.shed, cru.shcd, and 

‘ This refers to IJ.anks’ Cove : sec Volciwk Islands, p. 107. 

* See Lyell “ On Cmlcrs of Denudation, with Observations on the 
Structure and Growth of Volcanic Cones,” Q^art. Journ. GcoL Soc., 

Vol. VI., 1850, p. 207. 
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ab'^Sbiib«wt«t8 of elevation. There must be craters ;4f 
of «tplosion (mere modifications of cratem 
' oratera of denudation are the ones whkh 

h 9 i 9 >ei @veo rise to all the discussions. 

• .r/Tmy give my best thanks to Lady Lyell for her traas* 
tatjon, wUeh was as clear as daylight to me, including 
“l^lessaem'” . 

yi* ' 

L«l^ 486 ;i , To C. Lyell. 

c '•'**<* \ f■ Down [Not. notli, 1849]. 

i^^^feiafeered tiw passive in E. de B, [6lie de BeaumontJ* 
r® ,Mf Ba^i»owte-tcad it I have always and do still entirdy 
it ; in such a wonderful case he ought to haw 
hiiiimerai evety inch of rock up to actual junction; he 
desoiibes no details of junction, and if I were in your place 
I wohld absolutely dispute the fact of junction (or articulation 
as ‘he oddly calte it) on such evidence. I go farther than 
3^; I do not believe in the world there is or has been a 
juriction’ between a dike and stream of lava of exact shape 
of either (l) or (2) [Fig. 2]. 

If dike gave immediate origin to volcanic vent we should 
baye craters of [an] elliptic shape [Fig. 3]. I believe that when 
the molten rock in a dike comes near to the surface, some one 
two or three points will always certainly chance to afford an 
easier passage upward to the actual surface than along the 
whole line, and therefore that the dike will be connected (if 
the whole were bared and dissected) with the vent by a 

' ^lie de Beaumoat (1798-1874) was a pupil in the i^cole Poly- 
tedwique and afterwards in the Ecole des Mines. In 1820 he accom- 
M. Brochant de Villiers to England in order to study the 
prinaples of geological mapping, and to report on the English mines 
and metallurgical establishments. For several years M. Ue Beaumont 
was actively engapd in the preparation of the geologic^ map of France, 
wlaeh was begun in 1825, and in 1835 he succeeded M. H. de Villiers in 
the Chair of Geology at the ^cole des Mines. In 1853 he was elected 
Perpetual Secretary of the French Academy, and in 1861 he became 
Vice-President of the Conseil^ Gdndral des Mines and a Grand Officer 
of the Legion of Honour. Elie de Beaumont is best known among 
geologists as the author of the Sysiimes des Montagnes and other 
pubheanons, in which he put forward his theories on the origin of 
^untain ranges and on kindred subjects. (Qftart. Journ. GeoL Soc., 
Vol. XXXI.; Proc., p. xliii, 1875.) 
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column or cone (see my elegant drawing) of lava [Fig. 4]. I do Letter 
not doubt that the dikes are thus indirectly connected with 
eruptive vents. E. de B. seems to have observed many of his 
T ; now without he supposes the whole line of fissure or dike 
to have poured out lava (which implies, as above remarked, 
craters of an elliptic or almost linear shape) on both sides, 




Fig. 2. 

how extraordinarily improbable it is, that there should have 
been in a single line of section so many intersections of 
points of eruption ; he must, I think, make his orifices of 
eruption almost linear or, if not so, astonishingly numerous. 



Fig. 3 - 


One must refer to what one has seen oneself: do pray, when 
you go home, look at the section of a minute cone of 
eruption at the Galapagos, p. 109,* which is the most perfect 
natural dissection of a crater which I have ever heard of, and 
the drawing of which you may, I assure you, trust ; here 
the arching over of the streams as they were poured out over 
the lip of the crater was evident, and arc now thus seen 
united to the central irregular column. Again, at St. Jago 
I saw some horizotital sections of the bases of small craters, 
and the sources or feeders were circular, I really cannot 

1 Geological Obscrvatiofis on Volaviic Islands, London, 1890, p. 238. 

VOL. IL 9 
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evidence I will never admit that a dike joins on rectangularly Letter 486 
to a stream of lava. Your argument about the perpendicu¬ 
larity of the dike strikes me as good. 

The map of Etna, which I have been just looking at, 
looks like a sudden falling in, does it not ? lam not much 
surprised at the linear vent in Santorin (this linear tendency 
ought to be difficult to a circular-crater-of-elevation-be- 
liever), I think Abich ^ describes having seen the same actual 
thing forming within the crater of Vesuvius. In such cases 
what outline do you give to the upper surface of the lava in 
the dike connectiBg them ? Surely it would be very irregular 
and would send up irregular cones or oolumns as in my 
above spleiidid drawing. ; 

,j At the^ Royal on Friday, after more doubt and mi^iving 
l aimost ever felt, I voted to recommend Forbes for 
Royal Medal, and that view was carried, Sedgwick taking 
the lead. 

I am glad to hear that all your party are pretty well 
I know from experience what you must have gone through. 

From old age with suffering death must be to all a happy 
release.® 

I saw Dan Sharpe ® the other day, and he told me he had 
been working at the mica schist (ie, not gneiss) in Scotland, 
and that he was quite convinced my view was right. You 
are wrong and a heretic on this point, I know well. 


^ Geologische Beodachtunj^en iiber die vulkanischm 
und Bildtmgcfi in Unter- und Mittcl-ItaUen. Braunschweig, 1^41. 

® This seems to refer to the death of Sir Charles LycH’s fatlier, whirh 
occurred on Nov. 8th, 1849. 

^ Daniel Sharpe (1806^56) left school at the aj^c of sixteen, and 
became a clerk in the service of a Porliij^uese inen hant. At the 
of twenty-four he went for a year to Portugal, and aflcrwanls sjxrnt 
a considerable amount of time in that country. 'fhe results of his 
geological work, carried out in tlie intervals of business, were pnhlishetl 
in the Journal of the Geological Society of London {Qiotr/, Journ. 

p. 142; Vol. VL, ]). 1,35), Although at tiv(dy engag('d in 
business all his life, Sharpe coininunit'atcrd sevenal papers to tluiGeo™ 
logical Society, his rcsenrclies into llu? oiijpii of slaty ch^avage bring 
among the ablest and most important of his ctmtribnti<ms to ft<*olop,y 
{Quart. Journ, Geol. .SV?c., Vol. IIL, p. 74; Vol. V., p. in). A lull 
account of Sharpe's work is i.;iven in an obituary notice puldi.shed in the 
Quart, Journ, Geol. .SV., Vol. XIIL, p. xlv. 
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C H. L. Woodd 

Down, Mupdh 4th [xS^oJ 

" I I»s^«i tead ovw your paper ^ with attention ; but first let 
<he tfialA you for your very kind expressions towards myself, 
I leally #Eel hardly competent to discuss tl» questions raised 
l^'yoer paper; I fi»l ^ want of mathematical mechanics. 
,^-sach problems strike me as awfully cmnplicated; we d« 
know wfeat effect great pressure has on retarding 
jftuefiiltioti by heat, nor, I apprehend, on expansion. Hi 
i^^iistion whkh strikes me is a doubt whether a rnasi^ 
i^^utrati^’When heated, and therefore in some slight degree at 
least softened, would bow outwards like a bar of metal. Coii> 
lidetiu# how many'subordinate layers each great mass would 
be oexUpoSed, and the mineralogical changes in any length 
# any c*ie stratum: I should have thought that the strata 
would in every case have crumpled up, and we know how 
oteanohly in metamorphic strata, which have undergone heat, 
thg spttoordinate layers are wavy and sinuous, which has always 
bUEB attaibuted to their expansion whilst heated. 

Before rocks are dried and quarried, manifold facts show 
Imw extremely flexible they are even when not at all heated. 
Without the bowing out and subsequent filling in of the roof 
of the cavity, if I understand you, there would be no sub¬ 
sidence. Of course the crumpling up of the strata would 
thicken them, and I see with you that this might compress 
the underlying fluidified rock, which in its turn might escape 
by a volcano or raise a weaker part of the earth’s crust; but 
I am too ignorant to have any opinion whether force would 
be easily propagated through a viscid ma.s.s like molten rock ; 
or whether such viscid mass would not act in some degree 
like sand and refuse to transmit pressure, as in the old 
experiment of trying to burst a piece of paper tied over the 
end of a tube with a stick, an inch or two of sand being only 
Interposed. I have always myself felt the greatest difficulty 
in believing in waves of heat coming first to this and then to 
that quarter of the world: I suspect the heat plays quite a 

TIT ^ seems not to have lieen published. 

S*' c ^ by marriage with Mr. Darwin’s cousin, the 

kte Rev. W. Darwm Fox. It was perhaps in consequence of this that 
Mr. Darwm proposed Mr. Woodd for the Geological Society. 
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sabordinate part in the upward and downward movements of Letter 4S7 
the earth’s crust; though of course it must swell the strata 
where first affected. I can understand Sir J. Herschel’s 
manner of bringing heat to unheated strata—namely, by 
covering them up by a mile or so of new strata, and then 
the beat would travel into the lower ones. But who can tell 
what effect this mile or two of new sedimentary strata would 
have from mere gravity on the level of the supporting 
surface? Of course such considerations do not render less 
trtie that fhe expansion of the strata by heat would have some 
effect on the level of the surface; but they show us how 
awfidly cQiB^ca^ed the phenomenon is. All young geologists 
have agreal turn for ipeculatipp ; I have burned my fingers 
pretj^ sharply, in that way, and am now perhaps becc«ne over¬ 
cautious ; and feel inclined to cavil at speculation when the 
direct and immediate effect of a cause in question cannot be 
shown. How neatly you draw your diagrams; I wish you 
would turn your attention to real sections of the earth’s 
crust, and then speculate to your heart’s content on them; 

I can have no doubt that speculative men, with a curb on, 
make far the best observers. 1 sincerely wi-sh I could have 
made any remarks of more interest to you, and more directly 
bearing on your paper; but the subject strikes me as too 
difficult and complicated. With every good wish that you 
may go on with your geological studies, speculations, and 
especially observations .... 

To C. Lyell. uticr 4K8 

Dtiwn, March 24!li 

I have often puzzled over Dana\s case, in itself and in 
relation to the trains of S. American volcanoes of different 
heights in action at the same time (]). 605, Vol. V., 

Tra 7 is?-\ I can throw no light on the subject. I presume 
you remember that Hopkins^ in someone (I forget which) 

^ “On the Connexion of certain Vokiinic Phenomena in South 
America, and on the Formation of Mountain Cliains and Volt anoes, as 
the Effect of the same Power l)y which (’onlinents are Elevated" 

{Trans. Geol. Sac., Vol. V., p. 601, 1840). On p. ^>05 Darwin records 
instances of the simultaneous activity after an earthquake of several 
volcanoes in the Cordillera. 

* See “ Report on the Cieoloyical Theories of Elevation and Earth 
quakes,” by W. Hopkins, JJn/. As.m\ AV/., 1847, p, 34. 
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* 3 fe<Aji^ such cases, and urgently wishes tfefe 
Sfefeht ''^ ffie ‘€tiid lava was known in adjoining volcano^ 
Tftfe o(kttfnipdkatteous action; he argues v^ementfy 
s%ain^'(fe far as I rttnemfaer) volcanoes in action of diflFereht 
‘IjHgIrtt''t>cing connected with one common source of liquefied 
■iobE'- if lava was as fluid as water, the case would indeed 
and I fency we should be led to look at the 
ji^i^s^ed rock as solid though intensely hot, and becoming 
Asad as :^h as a crack lessened the tension of the supei^ 
strata. But don’t you think that viscid lavk 
slow in communicating its pressure equally in 
i remember thinking strongly that Dana’s 
‘VSSf'wMiin the one crater of Kilauea proved too much; it 
"i^^ly''Sfeetas monstrous to suppose that the lava within the 
^^tne briiter is not connected at no very great depth. 

When one reflects on (and still better sees) the enormous 
of lava apparently shot miles high up, like cannon- 
Wte;'the forte seems out of all proportion to the mere gravity 
c^:^e liquefied lava; I should think that a channel a little 
■^^htiy or more open would determine the line of explosion, 
li^ the mouth of a cannon compared to the touch-hole. If a 
M^-pressute boiler was cracked across, no one would think 
for a moment that the quantity of water and steam expelled 
at different points depended on the less or greater height of 
the water within the boiler above these points, but on the 
size of the crack at these points ; and steam and water might 
be driven out both at top and bottom. May not a volcano 
be likened to a protruding and cracked portion on a vajst 
natural high-pressure boiler, formed by the surrounding area 
of country? In fact, I think my simile would be truer if the 
mfferepce consisted^ only in the cracked case of the boiler 
^ng m^h thicker in some parts than in others, and there¬ 
fore having to expel a greater thickness or depth of water in 

he thicker cracks or parts—a difference of course absolutely 
as nothing, 

I Iwve seen^ an old boiler in action, with steam and drops 
, rivet-holes. No one 

nr° w rivet-holes passed through a greater 

Wa-vfp or were connected with the water 

win th® toiler, so small would the gravity 

be compared with the force of the steam. If the boiler had 
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been not heated, then of course tixere would be a great differ- Letter 
ence whether the rivet-holes en;bered the, water high or Ipw^ 
so that there was greater or less pressure of gravity. How to 
close my volcanic rivet-holes I don’t know. 

I do not know whether you will understand what I am 
driving at^ and it will not signify much whether you do 
or not. I remember in old days (I may mention the subject 
as we are on it) often wishing I could get you to look 
at continental elevations as the phenomenon, and volcanic 
outbursts and tilting up of mountain chains as connected, but 
quite secondary, phenomena. I became deeply impressed 
with the trutfe of tbia.View ills iS .America, smd I do, not think 
you hold m olear ; the sam® explanation. 

It cw be> wbleiL wSU t§coupt for the whole coast of 
^ witt'^and- muat apply to the volcanic action of tb® 

..^rdillera, though modified no doubt by the liquefied rock 
coming to the surface and reaching water, and so [being] 
rendered explosive. To me it appears that this ought to be 
borne in mind in your present subject of discussion. I have 
written at too great length; and have amused myself if I 
have done you no good—so farewell. 

To C. Lyell. Letter 489 

Down, July 5th [1856]. 

I am very much obliged for your long letter, which has 
interested me much; but before coming to the volcanic 
cosmogony I must say that I cannot gather your verdict as 
judge and jury (and not as advocate) on the continental 
extensions of late authors,^ which I must grapple with, and 
which as yet strikes me as quite unphilosophical, inasmuch as 
such extensions must be applied to every oceanic island, if to 
any one, as to Madeira ; and this I cannot admit, seeing that 
the skeletons, at least, of our continents are ancient, and 
seeing the geological nature of the oceanic islands themselves. 

Do aid me with your judgment: if I could honestly admit 
these great [extensions], they would do me good service. 

With respect to active volcanic areas being rising areas, 
which looks so pretty on the coral maps, I have formerly felt 
“ uncomfortable on exactly the same grounds with you, 

^ See Hfe and Letters^ II., p. 74 ; Letter to Lyell, June 25th, 1856 : 
also letters in the sections of the present work devoted to Evolution and 
Geographical Distribution. 
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pa^tidn of volcftnoes; and still more from tite - 
• ^dkkw!^ of SHtifian, etc., volcanic strata, 

'“'fi^teiiesseS at 8ik la^press die mind with the idea of siife- 
^ence. If diis could be proved, the theory would be 
'fbsfflfiel; but in deep oceans, though the bottom were rising, 

' 'gr^'thitlmesses of submarine lava might accumulate. But 
' f fitted}'After writing Cwal Book, cases in my notes of sub- 
■'[i/tiMoe tesicular h^-streams in the upper masses of the 
formed, as I believe, during subsidence, whidi 
*ga| i^ | iA g d -i»6 greatly. With respect to the maritime position 
I have long been coming to the conclusion 
i - r: . be some law cauring areas of eleimtion (con- 

- of Imid) mid of subsidence to be parallel (as if 

’. biditicii^'each Odier)m)d closely approximate ; I think this 
•ffeiH die form of continents with a deep ocean on one side, 
eoftd map, and especially from conversations with you 
immense subsidences of the Carboniferous and [other] 
^'feriodS, and yet with continued great supply of sediment. 

If tes be so, such areas, with opposite movements, would 
•pitolably be separated by sets of parallel cracks, and would 
be the seat of volcanoes and tilts, and consequently volcanoes 
.Imountains would be apt to be maritime; but why 
volcanoes should cling to the rising edge of the cracks I 
cannot conjecture. That areas with extinct volcanic archi¬ 
pelagoes may subside to any extent I do not doubt. 

Your view of the bottom of Atlantic long sinking with 
continued volcanic outbursts and local elevations at Madeira, 

. Canaries, etc., grates (but of course I do not know how com¬ 
plex the phenomena are which arc thus explained) against 
my judgment; my general ideas strongly lead me to believe 
iin-e^vatory movements being widely extended. One ought, 

. I-think, nwer to forget that when a volcano is in action wc 
. have distinct proof of an action from within outwards. Nor 
^Quld we forget, as I believe follows from Hopkins,* and as 
I have insisted in my Earthquake paper,* that volcanoes and 


r ' Iw®Geology,” W. Hopkins, 7 r«w. />M. Sp^. 

Vol. VI, 1838. See also “ Report on the Geological Theories 

' and “rtain Volcanic Phenomena in S. America, 

aad on the Formation of Mountain Chains and Volcanoes, as the Effect 
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mountain chains are mere accidents resulting from the eleva- Letter 489 
tion of an area, and as mountain chains are generally long, 
so should I view areas of elevation as generally large. 

Your old original view that great oceans must be inking 
areas, from there being causes making land and yet there 
being little land, has always struck me till lately as very 
good. But in some degree this starts from the assumption 
that within periods of which we know anything there was 
either a continent in such areas, or at least a sea-bottom of 
not extreme depthv 

To Cv Lyell. Letter 490 

, Kill’s Hotels S*8<k«ts, Isie of Wight, July i8th [1858]. 

• i write merely to thank you for the abstract of the Etna 
pap^.’" It seems to me a very grand contribution to our 
volcanic knowledge. Certainly I never expected to see 
E. de B.’s [Elie de Beaumont] theory of slopes so completely 
upset. He must have picked out favourable cases for 
measurement. And such an array of facts he gives! You 
have scotched, and will see die, I now think, the Crater of 
Elevation theory. But what vitality there is in a plausible 
theory! ® 

To C. Lyell. better 491 

Down, Nov. 25th [i860]. 

I have endeavoured to think over your discussion, but not 
with much success. You will have to lay down, I think, 
very clearly, what foundation you argue from—four parts 
(which seems to me exceedingly moderate on your pari) of 

of the same Power by which Continents arc Elevated,” Trans. GcoL Soc.^ 

Vol. V., p. 601, 1840. “ Jiearing in mind Mr. Hopkins’ domonslration, 

if there be considerable elevation there must be lissures, and, if lissurcs, 
almost certainly unequal upheaval, or .subseciucnt sinking down, the 
argument may be finally thus put: mountain chains are the effects of 
continental elevations j continental elevations and the eruptive force 
of volcanoes arc due to one great motive power, now in progressive 
action ...” ^loc, cit., p. 629). 

^ “ On the Structure of Lavas which have Consolidated on Stcej) 

Slopes, with Remarks on the Mode of Origin of Mount Etna and on the 
Theory of ‘ Craters of Elevation,’” by C. Lyell, P/tii. Trans, T. 

Vol. CXLVIIL, p. 703, 1859. 

^ The rest of this letter is published in IJ/v and lj;ikrs^ IL, p. 129. 
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IsiQfM; Mbk now it rest, with one pert andw^^oiog 
ipeet. Hew it is, thit from this you can aigue tfas.ti4db < 
oee pwt whidt is now moving wiU have rested 
oanaheaceoMot of the Glacial period in the proportion d ^ 
■toear tshom, I do not pretend to see with any dearness; hat. 
does not yonr argument rest on the assumption that whiii 
a gtmift period, say two or three million years, the whdb ef 
Europeneensisirilyhas to undergo movement? This mayike 
probdbfo or not so, but it seems to me that you must exfrids 
dee inmdatimi df your argument from space to time, whfeiK^ 
at irst, to me, was very far from obvious. 1 can, of cotua^ 
n^si -Bee that if you can make out your argument satisfactorily to 
fo&mX and otitors it would be most valuabi& I can imagine 
' jpWiSie fine saying that it is not fair to aigue that the gre«| 
jdains of Europe and the mountainous districts of Scotland 
and Wales have been at all subjected to the same laws d 
movement. Looking to the whole world, it has been my 
c^idcm, from the very size of the continents and oceans, and 
.especially from the enormous ranges of so many mountalsh 
eteias (resulting from cracks which follow from vast areas of 
elevation, as Hopkins * argues) and from other reasons, it has 
been my opinion that, as a general rule, very large portions 
of the world have been simultaneously affected by elevation 
or subsidence. I can see that this does not apply .so strongly 

' William Hopkins, F.R.S. (1793-1866) entered Peterhouse, Cam- 
liridge, at the age of thirty, and in 1827 took his degree as seventh 
wrangler. For some years Hopkins was very successful as a mathematical 
tutor; about 1833 he began to take a keen interest in geological subjects, 
and especially concerned himself with the effects of elevating forces 
acting from below on the earth’s crust. He was President of the 
■Geological Society in 1851 and 1852 {Quart, /oum. lieot, A'ac., Vol. 
XXIII., p, xxix, 1867). See “Report on the Geological Theories of 
Elevadon aid Earthquakes.” By William Hopkins, flri/. Auspc. Rtp., 
K 33-92; also the Anniversary Address to the Geological .Society 
by W. Hopkms in 1852 {Qftart. Joum. Gfol. .SV., Vol. VIII.); in this 
^^ss, pp. Ixviii H 3 eq.) reference is made to the theory of elevation 
ic^ rests on the supposition “of the simultaneous action of an up- 
eavmg force at every point of the area over which the phenomena of 
elevation preserve a certain character of continuity ... The elevated 
MMs . . . becomes stretched, and is ultimately torn and fissured in 
t>. “ which the tendency thus to tear is greatest ... It is 

j coniplex phenomena of elevation become referable to a 
gewerat aod sunple mechanical cause. . , ." 
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•I# broken Europe, any more tham to the Malay Archipelago. 
Yet, had I been asked, I should h^ve said that probably nearly 
the whole of Europe was subjected during the Glacial period 
to periods of elevation and of subsidence. It does not seem 
to me so certain that the kinds of partial movement which 
we now see going on show us the kind of movement which 
Europe has been subjected to since the commencement of the • 
Glacial period. Tbe^ notions are at least possible, and would 
they not vitiate your argument? Do you not rest on the 
belief that^ : as Scandinavia and some few other parts are 
now rising, and a few.^thec^^ sinking, and the remainder at 
lest,. so ife tb^ coBjmencemeot of the Gladal 

perii^^* sfaduld i^uite this to be made 

pretty pEobafolea .b^ore I could pat much confidences in ^ar 
You have probably thou^t this all over, I 
give you the reflections which come across me, supposing for 
the moment that you took the proportions of space at rest 
and in movement as plainly applicable to time. I have no 
doubt that you have sufficient evidence that, at the com¬ 
mencement of the Glacial period, the land in Scotland, Wales, 
etc., stood as high or higher than at present, but I forget the 
proofs. 

Having burnt my own fingers so consumedly with the 
Wealden, I am fearful for you, but I well know how infinitely 
more cautious, prudent, and far-seeing you are than I am; 
but for heaven's sake take care of your fingers; to burn them 
severely, as I have done, is very unpleasant. 

Your 2^ feet for a century of elevation seems a very 
handsome allowance. Can D. Forbes really show the great 
elevation of Chili ? lam astounded at it, and I took some 
pains on the point. 

I do not pretend to say that you may not be right to 
judge of the past movements of Europe by those now and 
recently going on, yet it somehow grates against my judgment, 
—perhaps only against my prejudices. 

As a change from elevation to subsidence implies some 
great subterranean or cosmical change, one may surely 
calculate on long intervals of rest between. Though, if the 
cause of the change be ever proved to be astronomical, even 
this might be doubtful. 

P.S.—I do not know whether I have made clear what I 
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powible: vi*., that the gteater |««t 
,fl|ait tinw be*o elevated in some d^ree eqas%; 

it has ail subsided equably; and at other. tiseiqs 
,ip^,Abawe been stationary; and at other times it h«)s 
.hum subbed to various unequal movements, up and dow% 
.at .ffreseat. . 

To C LyelL f 

: . ' Down, Dac. 4Ut [i86oJ,.. 

It> ea!tai(% seems to me safer to rely solely on the 
of ascertained up-and-down movement But ytfc 
t#oeiihargiie l^iglh of probable time before the movemeta 
Itieii^ke-iMmsed, as in 3mur letter. And might jmu not add 
tttobover die wb^e world it would probably be admitted diet 
ia>^largef^'ai<ea is at rest than in movement? and diiai 
would be a tolerably good reason for supposing loa^ 
iSdtervab of rest You might even adduce Europe, mily 
guarding yourself by saying that possibly (I will not say 
though my prejudices would lead me to say so) 
-BmopS'inay at times have gone up and down all together. 1 
whether in a former letter you made a strong point of 
«|iwar<l mcJVement being always interrupted by long periods 
of rest After writing to you, out of curiosity I glanced at 
the Kirly chapters in my Geology of South America, and the 
areas of elevation on the E. and W. coasts are so vast, and 
IMToofs of many successive periods of rest so striking, that 
die evidence becomes to my mind striking. With regard 
to the astronomical causes of change: in ancient days in 
the Beagle when I reflected on the repeated great oscillations 
of level on the very same area, and when I looked at the 


s^irametry of mountain chains over .such va.st spaces, I used 
to conclude that the day would come when the slow change 
of Term in the semi-fluid matter beneath the crust would 
be found to be the cause of volcanic action, and of all changes 
of kvei. And the late discussion in the Athenatum} by Sir 
H. James (though his letter seemed to me mighty poor, and 
what Jukes wrote good), reminded me of this notion. In 


“On the Change of Climate in Different Regions of the Earth." 
Letters from Sir Henry James, Col. R.E, Athemeum, Aug. 25th, i860, 
p. 256; Sept isth, p. 355 ; Sept. 29th, p. 415 j Oct. 13th, p. 483. Also 
tetter from J. Beete Jukes, Local Director of the Geological Survey of 
Ir^nd, loc. cit,. Sept. 8th, p. 332; Oct. 6th, p. 451. 
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c^'a^fonomical agencies should ever be proved or rendered Letter 49s 
probable, I imagine, as in nutation or precession, that an 
upward movemettt or protrusion of fluidified matter below 
might be immedia*£ely followed by movement of an opposite 
nature. This is all that I meant. 

I have not read Jamieson,^ or yet got the number. I was 
very much struck with Forbes’® explanation of n[itrate] of 
soda beds and the saliferous crust, which I saw and examined 
at Iquique. I often speculated on the greater rise inland of 
the Cordilleras, and Could never satisfy myself. . . . 

I haviS' hot read Stair,® and am awfolly behindhand in 
many thingsi'i . .*• ^ 

■ ' '-Ifi • r ' ' 

: ] •</ M ‘ • i To C, Lyell. Letter 493 

Down, July i8th [1867]. 

'The first part of this letter is published in Zt/g and Litters, III, p. 71. 

Tahiti,® is, I believe, rightly coloured, for the reefs are 
so far from the land, and the ocean so deep, that there must 
have been sub.sidence, though not very recently. I looked 
carefully, and there is no evidence of recent elevation. I 
quite agree with you versus Herschel on Volcanic Islands.® 

Would not the Atlantic and Antarctic volcanoes be the best 

‘ Possibly William Jameson, “Journey from Quito to Cayambe,” 

Geog. Soc. Joum., Vol. XXXI., p. 184, 1861. 

> “On the Geology of Bolivia and .Southern Peru,” by D. Forbes, 
QMart.Journ. Geol. Soc., Vol. XVII., p. 7, i86r. Mr. Forbes attributes 
the formation of the saline deposits to lagoons of salt water, the com¬ 
munication of which with the sea has been cut off by the rising of the 
land {loc. cit.y p. 13). 

» Dionys Stur (1827-93), Director of the Austrian Geological .Survey 
from 1885 to 1893 ; iuithor of many important memoirs on pala-obotanical 
subjects. 

* The end of this letter is publi.shccl as a footnote in Lift* <uiti I eitn s 

II., p. 352. • ■ ’ 

* Tahiti (Society Islands) is coloured blue in the map showing the 

distribution of the different kinds of reefs in 77/c S/nu tu/r atui I'lisliihu- 
tion of Coral Reefs, Ed. lii., 1H89, p. 185. The blue colour iiidi.ates the 
existence of barrier reefs and atolls wlii< h, on D.arwin’s theory, point 
to subsidence. ^ 

® Sir John fferschel suKRc.sted that the arcuinulatinn tin the sea- 
floor of sediment, derived from the waste of the island, presses down 
the bed of the ocean, the continent being on the oilier hand relieveil 
of pressure ; “ this brinf^s about a state of strain in the crust whii h will 
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ti»Me flMsn can be no oo«a oiwJM;: 
^ bottom ? In my V^^hmic Islands, p. 126, I |,S 

s|!|gg^^M.?o^canoea may occur so frequently in the oceanic: 
^ aurfao® arouI 4 be most likely to crack whsp- 
b^ng ^evated. I find one remark, p. 128,^ which seetnaf 
%{0e #oo«^®mtion--viz. the p^lelism of the lines 
i,- ■ in, volcanic archipelagoes with the coast lines of, 

^ naarett ^tinent, ka this seems to indicate a mechanical, 
ratfaec ^a»,.a, chemical connection in both cases, the Ua^ 
ef dMmbam^.apd cracko^ In my Souik Amsrican Gsaloff^ 

remarkable absence at present of 
SK^ye yeihamm m the east side of the Cordillera in rela^on, 
£9^^ a^)s«ice of the sm on this side. Yet I must own I 
SCf long felt a little sceptical on the proximity of water 

being the exciting cause. The one volcano in the interior 
is said, I think, to be near great lakes ; but if lakes 
a^. $0 impo^nt, why are there not many other volcanoes 
^diin qi^ continents ? I have always felt rather inclined 
l^look at the position of volcanoes on the borders of conti- 
t^ts, as residfing from coast lines being the lines of 
sepaiatibh between areas of elevation and subsidence. But 
itis useless in me troubling you with my old speculations. 



Letter 494 


To A. R. Wallace. 

March 32nd [1869]. 

The Mowing extract from a letter to Mr. Wallace refers to his 
Malay Archipelago, 1869. 


I have only one criticism of a general nature, and I 
am not sure that o ther geologists would agree with me. 

crack in its weakest spot, the heavy side going down, and the light side 
rising.” In discussmg this view Lyell writes {Principles, Vol. II. 
Ed. X., p. 229), “ This hypothesis appears to me of very partial appli¬ 
cation, for at^ve volcanoes, even such as are on the borders of continents, 
Me rarely situated where great deltas have been forming, whether in 
Phocene^ or post-Tertiary times. The number, also, of active volcanoes 
m ooeMc islands is very great, not only in the Pacific, but equally in the 
A^ntic, where no load of coral matter .... can cause a partial 
weighting and pressing down of a supposed flexible crust.” 

Volcanic Islands, p. 128 : “The islands, moreover, of some of the 
*^1!* groups, which thus border continents, are placed in lines 

which the adjoining shores of the continents 
trend” [see fig. 5]. ® 

. * -Geological Observations on South Anurica, London, 1846, p. 185. 
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Voo apeak aa if the pouring out of lava, ete, r? 

fete vdouioes actually cauaed the subsidence of an adjoining 
^ tea- J <1**^** undergoing opposite move- ' 

connected ; but volcanic outbursts mus^‘^’5 
»I ftitek, fa^ leoked at as mere accidents in the swelling ttp | 
gfiat dome oc surface of plutonic rocks, and there seew ; 
^ m ni9*e reason to ooinclude that such swelling or elevation ia ? 
^ j mass Is fee caUse of the subsidence, than that the subsidence , 
‘ ^tjie ca^ of tite ejevation, which latter view is indeed 1 m^ 
by stefe ge^b^sts. I have regretted to find so little about 
■ihe fehi^^f file many aninuds which you have seen. 


To C LyelL 

■ v Down, Mey aoth, 1869. 


I have been much pleased to hear that you have been 
looking at my S. American book,* which I thought was as 
completely dead and gone as any pre-Cambrian fossil. You are 
right in supposing that my memory about American geologjr 
has grown very hazy. I remember, however, a paper on the 
Cordillera by D. Forbes,* with splendid sections, which I 
saw in MS., but whether ” referred ” to me or lent to me I 
cannot remember. This would be well worth your looking 
to, as I think he both supports and criticises my views. In 
Ormerod’s Index to the Journal,* which I do not possess, 
you would, no doubt, find a reference; but I think the 
sections would be worth borrowing from Forbes. Domeyko * 
has published in the Comptes Rendus papers on Chili, but not, 
as far as I can remember, on the structure of the mountains. 



* Geological Observations on South America, London, 1846. 

’ " Geology of Bolivia and South Peru,” by Forbes, Quart. Joum. 
Geol. Soc., VoL XVII., pp. 7-62, 1861. Forbes admits that there is “the 
fullest evidence of elevation of the Chile coast since the .arrival of the 
Spaniards. North of Arica, if we accept the evidence of M. d’Orbigny 
and others, the proof of elevation is much more decided ; and conse¬ 
quently it may be possible that here, as is the case about Lima, .according 
to Darwin, the elevation may have taken place irregularly in places ...” 
{loc. cit., p. ii). 

* Classified Index to the Transactions, Proceedings and Quarterly 
Journal of the Geological Society. 

■* Reference is made by Forbes in his paper on Bolivia and Peru to 
the work of Ignacio Domeyko on the geology of Chili. Several papers 
by this author were published in the Annales des Mines between 1840 
and 1869, also in the Comptes Rendus of 1861, 1864, etc. 
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Forbes, however, would know. What you say about the better 4^5 
plications being steepest in the central and generally highest 
part of the range is conclusive to my mind that there has 
been the chief axis of disturbance. The liater^ thtusting 
has always appeared to me fearfully perplexing. I remember 
formerly thinking that all lateral flexures probably occurred 
deep beneath the surface, and have been brought into view 
by an enormous superincumbent mass having been cfenuded. 

If a large and deep box were filled with layers of dkmp 
paper or clay^ and a blunt wedge was slowly driven up from 
beneath, would not the layers >above it and on both sides 
become greatly convolu^, whilst those towards the top 
would be only slightfy ? -Wl^' I spoke of the Andes 1 

beit^ ;c€toparatively recent, I suppose that I referred to the 
the older formations. Iri looking to my voltoe, 
which I have not done for many years, I came upon a 
passage (p. 232) which would be worth your looking at, if 
you have ever felt perplexed, as I often was, about the sources 
of volcanic rocks in mountain chains. You have stirred up 
old memories, and at the risk of being a bore I should like to 
call your attention to another point which formerly perplexed 
me much—viz. the presence of basaltic dikes in most great 
granitic areas. I cannot but think the explanation given at 
p. 123 of my Volcanic Islands is the true one.^ 

To Victor Carus.^ Letter 496 

Down, March 21st, 1876. 

The very kind expressions in your letter have gratified me 
deeply. 

I quite forget what I said about my geological works, but 
the papers referred to in your letter arc the right ones. I 
enclose a list with those which are certainly not worth trans¬ 
lating marked with a red line ; but whether those which are 

^ On p. 123 of the Geological Obscnnitions o?i the Volcanic Islands 
visited diirmg the Voyage of H.M.S. Beagle^ 1844, Darwin quotes several 
instances of greenstone and basaltic dikes intersecting granitic and allied 
metamorphic rocks. He suggests that these dikes “have been formed 
by fissures penetrating into partially cooled rocks of the granitic and 
metamorphic series, and by their more fluid parts, consisting chiefly of 
hornblende oozing out, and being sucked into such fissures.” 

* Professor Victor Carus translated several of Mr. Darwin’s books 
into German (see Life and Letters^ III., p. 48), 
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thoii tBwktd with • red line are worth tnmslatiGtt< 
MBIwirv to decide. I think much more highly of my 
waH ■ itlandt since Mr. Judd, by far the best judge. 

Ijbe in England, has, as 1 hear, learnt much from it 

•> the sh^ paper on the ** formation of 

toanlftr tiandaifaig, tihouf^ if I have time and strength, I hM||| 
to ikftos«tiQd^ and longer paper on the subject 
.• .'I QHb asanre you that the idea of any one translating w 0 l 
^ Iptolte hdter than you never even momentarily crossed, 

i engdad You can give a fairly go^ account;e|v 
ydtor MasWh , or at least that it is not worse. 

... , •■4I 


iWto 


.('■tirr 


1^4 



A j 
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To T. Mellard Reade. 

* ! : I«odo(), I)*e. 9th, i8to:4l 

,:>.jii;aai sorry to say diat I do not return home till the mid^ - 
ef wQsk,aod aa 1 order no pamphlets to be forward to 
l^hy post I cannot return the G*oiog. Mag^ until ray retort 
h@ee% nor could my servants pick it out of the multitude 
wUth come by the post 

jte I remarked in a letter to a friend, with whom I was 
dbcuasing Wallace’s last book,* the subject to which you 
seferjssems to me a most perplexing one. The fact which 
I pointed out many years *^o, that all oceanic islands are 
volcanic (except St Paul’s, and now this is viewed by some 
as the nucleus of an ancient volcano), seems to me a strong 
argument that no continent ever occupied the great oceans.* 
Then there comes the statement from the Challenger that all 
sediment is deposited within one or two hundred miles from 
^e shores, though I should have thought this rather doubtful 
with respect to great rivers like the Amazons. 

.. . ’pie c^k formerly seemed to me the bc.st case of an 
QCe^.baving extended where a continent now stands ; but it 
seeiM that some good judges deny that the chalk is an oceanic 

■it I "Oceanic Islands,” byT, Mellard Keade, Ceol. Mag., 

Voli* VIlI^ p, 1881. 

* Wallace’s IslmdUfe, 1880. 

uavestigations on coral reefs I had occjision to consult 
e wor of many voyagers, and I was invariably struck with the fact 
p T exceptions, the innumerable islands scattered through the 

composed either of volcanic or 
Observations on Volcanic Islands, etc., 

ILCL II., 1876, p. 140). 
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deposit. On the whole, I lean to the side that the continents Letter 497 
have since Cambrian time^ occnpied approximately their 
present positions. But, as I have said, the question seems a 
difficult one, and the more it is discussed the better. 

To A. AgaSsiz.^ Letter. 45^8 

Down, Jan. 1st, 1881. 

I must write a line or two to thank you much .for having 
written to me so long a letter on coral reefs at a time, when 
you mnst h^ye been so busy. Is, it not ^difficult to avoid 
believii^ that the woj^erful elevation in the West Indies 
must haye been accomjwtni^d by much siibsidence, notwith¬ 
standing ,^hgn^e^jptiq^-ig^ days 

on the.apn#g 3 uraticm of , qur ,pas}tmi} qf moun¬ 

ts chains, and especially on the ]fong-contin,^ed S^pJy of 
sediment over the same areas, I used to ^ink (as probably 
have many other persons) that areas of elevation and subsi¬ 
dence must as a general rule be separated by a single great 
line of fissure, or rather of several closely adjoining lines of 
fissure. I mention this, because, when looking within more 
recent times at charts with the depths of the sea marked by 
different tints, there seems to be some connection between 
the profound depths of the ocean and the trends of the 
nearest, though distant, continents; and I have often wished 
that some one like yourself, to whom the subject was familiar, 
would speculate on it 

P.S.—I do hope that you will re-urge your views about the 
reappearance of old characters,® for, as far as I can judge, 
the most important views are often neglected unless they are 
urged and re-urged. 

I am greatly indebted to you for sending me very many 
most valuable works published at your institution. 

^ Alexander Agassiz, of the Museum of Comparative Zoology, Harvard 
College, Cambridge, U.S.A. 

^ The Florida reefs cannot be explained by subsidence. Alexander 
Agassiz, who has described these reefs in detail {Three Cruises of the 
U.S. Coast and Geodetic Survey Stca?ner Btahe, 2 vols., London, 1888), 
shows that the southern extremity of the peninsula “ is of comparatively 
recent growth, consisting of concentric barrier-reefs, which have been 
gradually converted into land by the accumulation of intervening mud¬ 
flats” (see also Appendix II., p. 287, to Darwin's Coral Reefs, hyT. G. 

Bonney, Ed. iii., 1889.) 

* See Life and Letters, III., pp. 245, 246. 
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II. Icx-Action. 
1841-82. 

To C. LyclL 





[1841.] 



ektract his set liie puztUng very much, end as I — 
^ai ato Mter at present for not going out, you must let Safe ' 
*' *’^'tay ^ind on paper. I thought everything so beautl^ 

'‘<^jinr hbpui giaders, but now your case and Agassis’^ i 
**' ''ftt 'IBoiit t^ cavities in the rock formed by cascades* 

^ows me I don’t understand their strCctuit ■ 

_... . __: out of pure curiosity I could make it out 

^, If the glacier travelled on (and it certainly does travd 
the water kept cutting back over the edge of the ice, 
Vi^d be a great slit in front of the cascade; if the 
wfer'i^ ndt cut back, the whole hollow and caiscade, as you 
must 'travel on; and do you suppose the next season 
ii^fSlsdown some crevice higher up? In any case, how in 
the name of Heaven can it make a hollow in solid rock, which 
surely must be a work of many years? I must point out 
Another fjict which Agassiz does not, as it appears to me, 
leave very clear. He says all the blocks on the surface of 
the gladers are angular, and those in the moraines rounded, 
yet he says the medial moraines whence the .surface rocks 
come and are a part [of], are only two lateral moraines 
united. Can he refer to terminal moraines alone when he 
Says fragments in moraines are rounded? What a capital 
book Agassiz’s is. In [reading] all the early part I gave up 
entirely the Jura blocks, and was heartily ashamed of my 
appendpe* (and am so still of the manner in which I 
ppesumptaously speak of Agassiz), but it seems by his own 

•. * Abides sur Us Glaciers, by Louis Agassiz, 1840, contains a descrip- 
tHm of cascades (p. 343), and “des cavit^s interieures” (p. 348). 

^ M. Agassiz has lately written on the subject of the glaciers and 
Dotuders ^ the Alps. He clearly proves, as it appears to me, that the 
pie%n<% of the boulders on the Jura cannot be explained by any tUbAcle, 

OT by the power of ancient glaciers driving before them moraines_ 

^ Agassiz also denies that they were transported by floating ice.” 
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coofessioh that ordinaiy glaciers oouJd not have tran^)orted Letter 
the blocks there, and if an hypoth©^is is to. be introduced 
the sea is hiuth simpler ; floating ice seems to me to account 
for jeverything as well as, and Sometimes better than the 
solid glaciers. The hollows, however, formed by the ice- 
cascades appear to me the strongest hostile fact, though 
certainly, as you said, one sees hollow round cavities on 
present rock-beaches. 

I am glad to observe that Agassiz does not .pretend that 
direction of scratches is hostile to floating ice. By the ^ay, 
how db jfou and^Bucklgind account for the tails ” of diluvium 
in Scotland?^ I thought in my appendix this made out 
the stro^^t argument fcr rocks having been scratched by 
floating ice. ^ 

Some' facts about boulders in Chiloe w*!!!, I think, in a 
very small degree elucidate some parts of Jura case. What 
a grand new feature all this ice work is in Geology! How 
old Hutton would have stared 

I ought to be ashamed of myself for scribbling on so. 
Talking of shame, I have sent a copy of my Journal^ with 
very humble note to Agassiz, as an apology for the tone 1 
used, though I say, I daresay he has never seen my appendix, 
or would care at all about it. 

I did not suppose my note about Glen Roy could have 
been of any use to you—I merely scribbled what came 
uppermost. I made one great oversight, as you would 
perceive. I forgot the Glacier theory: if a glacier most 
gradually disappeared from mouth of Spean Valley [this] 
would account for buttresses of shingle below lowest shelf. 

The difficulty I put about the ice-barrier of the middle Glen 

^ Mr. Darwin speaks of the tails of diluvium in Scotland extendin)^ 
from the protected side of a hill, of which the opposite side, facing the 
direction from which the ice came, is marked by grooves and striie {loc, 
cit., pp. 622, 623). 

® James Hutton (1726-97), the author of a Theoiy of the Earth. Sir 
Charles Lyell speaks of the Huttonian theory as being characterised 
by “the exclusion of all causes not supposed to belong to the present 
order of Nature” (Lyell’s Princiflcs^ ed. xii., vol. I., p. 76, 1875). Sir 
Archibald Geikic has recently edited the third volume of Mutton’s Theory 
of the Earth, printed by the ('icological Society, 1899. See also The 
Founders of Geoloyy, by Sir Archibald Geikie ; London, 1897. 

® Journal and Remarks, 1832-36. See note 2, p. 148. 
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iw w fl b f 80 long tA exactly same level does dwv. 
tli^af^inr4am«ln8ii{>er8b)^ 

^'Wlna^a aN9nd8rf(il this breidcdown of old Niagam lai 
liisv It disttnhs the cakulatioas about lengths of time before; 
th» liver would have reached the lakea 

1 hope Mrs. Lyell will read this to you, then I shall trust 
^ fixgiveiiiess for having scribbled so much. 1 should hav% 
s^t teck Agassiz sooner, but my servant has been very 
linliblL is going on pretty well 

;;'^y iu|idr os :^uth American boulders and **till,” whkih 
perfectly chamcterise^ in Tierra del Fuegov 
fetfro^MSslng mpidly.* 

v< X^mseli bke the t«rm post^Pliooene, and will use it in my 
present paper several times. 

f.S.—*1 should have thought that the most obvious objec- 
tioa Ito the marine-beach theory for Glen Roy would be the 
limifed exfeliaicih of the shelves. Though certainly this is 
not a valid one, after an intermediate one, only half a mile 
in and nowhere else appearing, even in the valley 

of i^fen’ Roy itself, has been shown to exist. 


X'-liftiei Soo 


To C. Lyell. 


1843. 


■1,1 


I had some talk with Murchison, who has been on a flying 
visit into Wales, and he can see no traces of glaciers, but only 
of the trickling of water and of the roots of the heath. It is 
enough to make an extraneous man think Geology from 
beginning to end a work of imagination, and not founded on 
o|;)servation . Lonsdale,* I observe, pays Buckland* and myself 

» For a description of the shelves or parallel roads in Glen Roy see 
Observations on the Parallel Roads of Glen Roy, etc.," J’Ail. 
Tn^Mi.S 9 c^ i8s 9, p. 39 J also pp. 171 et seg. of this volume, 
t? >Ow»the Distribution of the Erratic Boulders and on the Contem- 
Dnstratified Deposits of South America," Trans. Gcol. iioc., 
Vol..VI,p.4i5,1842. ’ 

. Loasdak (1794-1871) obtained a commission in the 4th 

^)^^atthc a«e of sixteen, and served at Salamanca and Waterloo. 
Frw^ap to iS^ ke held the office of Assistant-Secretary and Curator 
(w\ Hi*, n Society. Mr. Lonsdale contributed important papers 
suWeetu Tn ^ y®*®®‘^the Oolitic Rocks, and on palaiontological 
Will Vol. XXVIII., p. XXXV., 1872.) 

CoUcse (*784-1856) became a scholar of Corpus Christi 

ge, ford, m 1801 j m i8o8 he was elected Fellow and ordained 
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the complimeat , of thinking Murchiaon not seeing as worth Little j®s 
nothing; but I confess I am astonished, so glaringly clear 
after two or three days did the evidence appwr to me. Have 
you seen last Nem Edin, PhiL Jmm.} it is ice and glaciers 
almost from beginning to end. Agassiz ^ says he saw (and has 
laid down) the two lowest terraces of Glen Roy in the vall^ 
of the Spean, opposite mouth of Glen Roy itself, where no one 
else has seen them. I carefully examined that spot, owiiig to 
the sheep tracks [being] nearly but not quite parallel to the 
terrace. So much, again, for difference of observation. I do 
not pretend to fay who is right 

To J. D. Hooker. Letter 501 

Down, Oct izth, 1849. 

j I^was heartily glad to get your last letter; but on 
my life your thanks for my very few and very dull 
letters quite scalded me. I have been very indolent and 
selfish in not having oftener written to you and kept my ears 

priest. Buckland travelled on horseback over a large part of the south¬ 
west of England, guided by the geological maps of William Smith. In 
1813 he was appointed to the Chair of Mineralogy at Oxford, and soon 
afterwards to a newly created Readership in Geology. In 1823 the 
ReliquicB Diluvianm was published, a work which aimed at supporting 
the records of revelation by scientific investigations. In 1824 Buckland 
was President of the Geological Society, and in the following year he left 
Oxford for the living of Stoke Charity, near Whitchurch, Hampshire. 

The Bridgewater Treatise appeared in 1836. In 1845 Buckland was 
appointed Dean of Westminster; he was again elected president of the 
Geological Society in 1840, and in 1848 he received the Wollaston medal. 

An entertaining account of Buckland is given in Mr. Tuckwcll's Remi¬ 
niscences of Oxford^ London, 1900, p. 35, with a reproduction of the 
portrait from Gordon’s Life of Buckland. 

^ The Edinburgh New Philosophical Journal, Vol. XXXUI. (April- 
October), 1842, contains papers by Sir G. S. Mackenzie, Prof. H. G, lirown, 

Jean de Charpentier, Roderick Murchison, Louis Agassiz, all dealing with 
glaciers or ice ; also letters to the Editor relating to Prof, Koibes’ account 
of his recent observations on Glaciers, and a paper by Charles Darwin 
entitled “ Notes on the Effects produced by the Ancient Glaciers of 
Carnarvonshire, and on the Boulders transported by Floating Ice.” 

* The Glacial Theory and its Recent Progress, by Louis Agassiz, loc. 
at., p. 2 i 6. Agassiz describes the parallel terraces on the flanks of Glen 
Roy and Glen Spean (p. 236), and expresses himself convinced “that the 
Glacial theory alone satisfies all the exigencies of the phenomenon ” of 
the parallel roads, 
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Ltittw SOI open for news which would have interested you ; but I haVS 
not forgotten you. Two days after receiving your letter; 
there was a short leading notice about you in the Gardeners' 
Chronicle-,'^ in which it is said you have discovered a noble 
crimson rose and thirty rhododendrons. I must heartily 
congratulate you on these discoveries, which will interest the 
public ; and I have no doubt that you will have made plenty 
of most interesting botanical observations. This last letter 
y liall be put with all your others, which are now safe together. 

I am very glad that you have got minute details about the 
terraces in the valleys: your description sounds curiously like 
the terraces in the Cordillera of Chili; these latter, however, are 
single in each valley ; but you will hereafter see a description 
of these terraces in my Geology of S. America? At the 
end of your letter you speak about giving |Up Geology, but you 
must not think of it; I am sure your observations will be 
very interesting. Your account of the great dam in the 
Yangma valley is most curious, and quite full; I find that I 
did not at jill understand its wonderful structure in your 
former letter. Your notion of glaciers pushing detritus into 
deep fiords (and ice floating fragments on their channels), is 
in many respects new to me ; but I cannot help believing 
your dam is a lateral moraine: I can hardly persuade myself* 
that the remains of floating ice action, at a period so 
immensely remote as when the Himalaya stood at a low level 
in the sea, would now be distinguishable. Your not having 
found scored boulders and solid rocks is an objection both to 
glaciers and floating ice ; for it is certain that both produce 
such. I believe no rocks escape scoring, polishing and 
mammillation in the Alps, though some lose it easily when 
exposed. Are you familiar with appearance of ice-action ? 
If I understand rightly, you object to the great dam having 

* The Gardener^ Chronicle, 1849, P- 628. 

’ Geological Observations, pp. 10 etpassim. 

* 'Aoo'ksids Himalayan Journals, Vol. II., p. 121,1854. In describing 
certain deposits in the Lachoong valley, Hooker writes ; “ Glaciers 
might have forced immense beds of gravel into positions that would 
dam up lakes between the ice and the flanks of the valley ” (p. 121). 
In a footnote he adds : “ We are still very ignorant of many details of 
ice action, and especially of the origin of many enormous deposits which 
are not true moraines.” Such deposits are referred to as occurring in 
the Vangma valley. 
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been produced by a glacier, owing to the dryness of the lateral Letter 5pi 
valley and general infrequency of glaciers in Himalaya ; but " 

pray observe that we may fairly (from what we see in Europe) 
assume that the climate was formerly colder in India, and ; 

when the land stood at a lower height more snow might have * 

fallen. Oddly enough, I am now inclined to believe that 
I saw a gigantic moraine crossing a valley, and formerly 
causing a lake above it in one of the great valleys (Valle ^^ 

del Yeso) of the Cordillera : it is a mountain of detritus, 
which has always puzzled me. If you have any further 
opportunities, do look for scores on steep faces of rock; and ' S 

here and there remove turf or matted parts to have a look. 

Again I beg, do not give up Geology I wish you had ^ 

Agassiz's work ^ and plates on Glaciers. I am extremely sorry 
that the Rajah, ill luck to him, has prevented your crossing to 
Thibet ; but you seem to have seen most interesting 
^ country : one is astonished to hear of Fuegian climate in 

India. I heard from the^Sabines that you were thinking of 
giving up Borneo ,* I hope that this report may prove true. 

♦ To C. Lyell. Letter 502 

1 Down, May 8th [1855]. 

I The notion you refer to was published in the Geological 

Journal^ Vol. IV. (1848), p. 315, with reference to all the cases 
which I could collect of boulders apparently higher than the 
parent rock. 

^ The argument of probable proportion of rock dropped by 

' sea ice compared to land glaciers is new to me. I have often 

thought of the idea of the viscosity and enormous momentum 
of great icebergs, and still think that the notion I pointed out 
in appendix ® to Ramsay's paper is probable, and can hardly 
^ help being applicable in some cases. I wonder whether the 

PhiL Journal \J\dagazine 7 \ ^ would publish it, if I could get 

^ Etudes sur les Glaciers, L. Agassiz, Neuchatel, 1840, 

® “ On the Transportal of Erratic Boulders from a lower to a higher 
Level.” By C. Darwin. 

® The paper by Ramsay has no appendix; probably, therefore, 
if, Mr. Darwin’s notes were published separately as a paper in the PhiL 

Mag. 

^ “ On the Power of Icebergs to make rectilinear, uniformly-directed 
grooves across a Submarine Undulatory Surface.” By C. Darwin,/’^//. 

Mag.^ Vol. X., p. 96,1855. 
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; Letter S0Z it from Eamsay or the Geological Society. If you chance to 

meet Ramsay will you ask him whether he has it ? I think it 
wouW f)erhaps be worth while just to call the N. American 
r geologists’ attention to the idea; but it is not worth 

any trcsible. I am tremendously busy with all sorts of 
experiments. By the way, Hopkins at the Geological Society 
_ seemed to admit some truth in the idea of scoring by (viscid) 

kebergs. If the Geological Society takes so much [time] to 
judge of truth of notions, as you were telling me in regard 
to Ramsay’s Permian glaciers,* it will be as injurious to 
' progress as the French Institut. 


Letter 503 


To J. D. Hooker. 














Cliff Cottage, Bournemouth, [Sept.] 21st [1862]. 

I am especially obliged to you for sending me Haast^s® 
communications. They are very interesting and grand about 
glacial and drift or marine glacial. I see he alludes to the 
whole southern hemisphere.. I wonder whether he has read 
the Origin. Considering your facts on the Alpine plants of 
N. Zealand and remarks, I am particularly glad to hear of the 
geological evidence of glacial action. I presume he is sure 
to collect and send over the mountain rat of which he speaks. 
I long to know what it is. A frog and rat together would, to 
my mind, prove former connection of New Zealand to some 
continent; for I can hardly suppose that the Polynesians 
introduced the rat as game, though so esteemed in the 
Friendly Islands. Ramsay sent me his paper ^ and asked my 
opinion on it. I agree with you and think highly of it. I 
cannot doubt that it is to a large extent true ; my only doubt 
is, that in a much disturbed country, I should have thought 
that some depressions, and consequently lakes, would almost 

^ On the Occurrence of angular, sub-angular, polished, and striated 
Fragments and Boulders in the Permian Breccia of Shropshire, Worcester¬ 
shire, etc.; and on the Probable Existence of Glaciers and Icebergs in the 
Permian Epoch.” By A. C. Ramsay, Quart. Joum. GeoL Sac., Vol. XL, 
p. 185, 1855. 

* Sir Juliu? von Haast (1824-87), published several papers on the 
Geology of New Zealand, with special reference to glacial phenomena. 
{Quart. Joum. GeoL Soc., Vol. XXL, pp. 130, 133, 1865 ; Vol. XXIII., 
p. 343, 1867.) 

® “ On the Glacial Origin of certain Lakes in Switzerland, etc.,” Quart. 
Joum. GeoL Soc.., Vol. XVIII., p. 185, 1862, 
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certainly have been left. I suggested a careful consideration Letter SP3 
of mountainous tropical countries such as Brazil, peninsula of 
India, etc. ; if lakes are there, [they are] very rare. I should 
fully subscribe to Ramsay’s views. 

What presumption, as it seems to me, in the Council of 
Geological Society that it hesitated to publish the paper. 

We return home on the 30th. I have made up [my] mind, 
if I can keep up my courage, to start on the Saturday for 
Cambridge, and stay the last few days of the [British] 
Association there. I do so hope that you may be there then. 

To J. D. Hooker. Letter 504 

Nov. 3rd [1864]. 

When I wrote to you I had not read Ramsay.^ How 
capitally it is written 1 It seems that there is nothing for 
style like a man’s dander being put up. I think I agree 
lar^ly with you about denudation—but the rocky-lake-basin 
theory is the part which interests me at present. It seems 
impossible to know how much to attribute to ice, running 
water, and sea. I did not suppose that Ramsay would deny 
that mountains had been thrown up irregularly, and that the 
depressions would become valleys. The grandest valleys 
I ever saw were at Tahiti, and here I do not believe ice 
has done anything; anyhow there were no erratics, I said 
in my 5 '. American Geology^ that rivers deepen and the sea 
widens valleys, and I am inclined largely to stick to this, 
adding ice to water. I am sorry to hear that Tyndall has 
grown dogmatic. H. Wedgwood® was saying the other day 
that T.’s writings and speaking gave him the idea of intense 
conceit. I hope it is not so, for he is a grand man of science. 

. . .1 have had a prospectus and letter from Andrew 
Murray^ asking me for suggestions. I think this almost shows 

^ “ On the Erosion of Valleys and Lakes: a Reply to Sir Roderick 
Murchison’s Anniversary Address to the Geographical Society.” Phil. 

Mag., Vol. XXVIII., p. 293, 1864. 

® “ Finally, the conclusion at which I have arrived with respect to the 
relative powers of rain and sea-water on the land is, that the latter is by 
far the most efficient agent, and that its chief tendency is to widen the 
valleys, whilst torrents and rivers tend to deepen them and to remove the 
wreck of the sea’s destroying action” (GeoL Observations, pp. 66, 67). 

® Hensleigh Wedgwood, brother-in-law to Charles Darwin. 

^ See Vol. II., Letters 379, 384, etc. 
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Letter 504 he is not fit for the Subject, as he gives me no idea''what hi^ 
book will be, excepting that the printed paper shows that all 
anifnals and all plants of all groups are to be treated of! Do 
you know anything of his knowledge ? t 

In about a fortnight I shall have finished, except con¬ 
cluding chapter, my book on Variation under Domestication ; 
but then I have got to go over the whole again, and this will 
take me very many months. I am able to work about two* 
hours daily. ' ’ 

Letter 505 To J. D. Hooker. 

Down [July, 1865]. 

I was glad to read your article on Glaciers, etc., in York¬ 
shire. You seem to have been struck with what most deeply 
impressed me at Glen Roy (wrong as I was on the whole 
subject)‘-viz. the marvellous manner in which every detail 
of surface of land had been preserved for an enormous period. 
This makes me a little sceptical whether Ramsay, Jukes, etc., 
are not a little overdoing sub-aerial denudation. 

In the same Reader^ there was a striking article on 
English and Foreign Men of Science,® and I think unjust 
to England except in pure Physiology ; in biology Owen and 
R. Brown ought to save us, and in Geology we are most rich. 
It is curious how we are reading the same books. We 
intend to read Lecky and certainly to re-read Buckle—which 
latter I admired greatly before. I am heartily glad you like 
Lubbock's book so much. It made me grieve his taking to 
politics, and though I grieve that he has lost his election, yet 
I suppose, now that he is once bitten, he will never give up 

^ Published in 1868. 

® Sir J. D. Hooker wrote to Darwin, July 13th, 1865, from High Force 
Inn, Middleton, Teesdale : “ I am studying the moraines all day long 
with as much enthusiasm as I am capable of after lying in bed till nine, 
eating heavy breakfasts, and looking forward to dinner as the su7nmum 
bonum of existence.” The result of his work, under the title “ Moraines 
of the Tees Valley,” appeared in the Reader (July- 15th, 1865, p. 71), 
of which Huxley was one of the managers or committee-men, and 
Norman Lockyer was scientific editor {Life and Letters of T. H, Huxley^ 
I., p. 211). Hooker describes the moraines and other evidence of glacial 
action in the upper part of the Tees valley, and speaks of the effect of 
glaciers in determining the present physical features of the country. 

® “British and Foreign Science,” The Reader^ loc. cit,, p. 61. The 
writer of the article asserts the inferiority of English scientific workers. 
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.politics, and science is done for. Many men can make fair Letter 505 
-M.P-’s; and how few can work in science like him! 

' I have been reading a pamphlet by Verlot on “ Variation 
of 'Flowers,” which seems to me very good ; but I doubt 
wbetber it tvbuld be worth your reading. It was published 
oitfginally in the Journal dHort., and so perhaps you have 
seen, it.. It is a very good plan this republishing separately 
for sake, of foreigners buying, and I wish I had tried to get 
permission of Linn. Soc. for my Climbing paper, but it is 
now too late. 

Do not forget that you have my paper on hybridism, by 
•MaJt'Wichura.* : ^ 

' i liOpe you are returned to your work, refreshed like a 
gia.ht by your huge breakfasts. How unlucky you are about 
contagious complaints with your children I 

I keep very weak, and had much sickness y^terday, but 
am stronger this morning. 

Can you remember how we ever first met?* It was in 
JPark Street; but what brought us together? I have been 
re-reading a few old letters of yours, and my heart is very 
warm towards you. 

To C. Lyell. Letter S06 

Down, March 8th [1866], 

In a letter from Sir Joseph Hooker to Mr. Darwin on Feb. 21st, 

1866, the following passage occurs: “ I wish I could explain to you 
my crude notions as to the Glacial period and your position towards it. 

I suppose I hold this doctrine : that there was a Glacial period, but 
that it was not one of universal cold, because I think that the 
existing distribution of glaciers is sufficiently demonstrative of the 
proposition that by comparatively slight redispositions of sea and 
land, and perhaps axis of globe, you may account for all the leading 
palaeontological phenomena.” This letter was sent by Mr. Darwin to 
Sir Charles Lyell, and the latter, writing on March ist, 1866, expresses 
his belief that “ the whole globe must at times have been superficially 
cooler. Still,” he adds, ‘‘during extreme excentricity the sun would 
make great efforts to compensate in perihelion for the chill of a long 
winter in aphelion in one hemisphere, and a cool summer in the 
other. I think you will turn out to be right in 'regard to meridional 
lines of mountain-chains by which the migrations across the equator 
took place while there was contemporaneous tropical heat of certain 

^ Wichura, M, E., “ L’Hybridisation dans le r^gne v^gdtal ^tudi^e 
sur les Saules,” Arch. ScL Phys. Nat^ XXIIL, p. 129, 1865. 

* See Life and Letters^ IL> P- i9* 
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Letter 506 lowiMidSr whm jp^ts requiring heat aad moisture, were saved 
by the heat of the earth^s surface^ which was stored 
m ptrihelitaiL, being prevented from radiating off freely into space ^ 
a blanket of aqueous vapour caused by the melting of ice an,d 
But though I am inclined to profit by Croll’s maximum excentriqi^ ^ 
the glacial period, I consider it quite subordinate to geographical causS 
or the relative position of land and sea and the abnormal excess ^ 
te polar unions » In another letter (March 5th, 1866) Lyell- 
** In the beginning of Hooker’s letter to you he speaks hypothetk^y 
« change in the earth’s axis as having possibly co-operated wtthiredisf 
tribution of land and sea in causing the cold of the Glacial period. 
when we consider how extremely modem, zoologically and botanically, 
the Glacial period is proved to be, I am shocked at any one 
with what I may call so much levity, so organic a change as a devWimi 
in the axis of the planet . , (see Lyell’s Principles^ 1875, Chap. 
also a letter to Sir Joseph Hooker printed in ilcatLife of SirCharUs Lyek 
Vol. n., p. 410.) 

Many thanks for your interesting letter. From the serene 
elevation of my old age I look down with amazement at yom 
youth, vigour, and indomitable energy. With respect tc 
Hooker and the axis of the earth, I suspect he is too mucl: 
overworked to consider now any subject properly. His mine 
is so acute and critical that I always expect to hear a torrem 
of objections to anything proposed ; but he is so candid thai 
he often comes round in a year or two. I have never though 
on the causes of the Glacial period, for I feel that the subjec 
is beyond me; but though I hope you will own that I haw 
generally been a good and docile pupil to you, yet I mus 
confess that I cannot believe in change of land and water 
being more than a subsidiary agent.^ I have come to thi; 
conclusion from reflecting on the geograph, distribution of th 
inhabitants of the sea on the opposite sides of our continent 
and of the inhabitants of the continents themselves. 

' In Chapter XI. of the Orijrin, Ed. v., 1869, p. 451* Darwii 
discusses Croll’s theory, and is clearly inclined to trust in Croll’s con 
elusion that ** whenever the northern hemisphere passes through a col 
period the temperature of the southern hemisphere is actually raised ... 
In Ed. VI., p. 336, he expresses his faith even more strongly. Mr. Darwi 
apparently sent his MS. on the climate question, which was no doul 
prepared for a new edition of the Origin, to Sir Charles. The arrivj 
of the MS. is acknowledged in a letter from Lyell on March loth, 186 
(JJfi of Sir Charles Lytll, II. p. 408), in which the writer says thi 
he is “more than ever convinced that geographical changes . , . ai 
the principal and not the subsidiary causes.” 



IC E - A C T 
To C Lyell 

Down, S^pt. 8th [1866]. 

. .Many thanks for the pamphlet, which was returned this 
4nomin^g> I was rery glad to read it, though chiefly as a 
psychological curiosity. I quite follow you in thinking 
Agassiz glacier-mad.^ His evidence reduces itself to sup¬ 
posed moraines, which would be difficult to trace in a 
forest-clad country; and with respect to boulders, these are 
not said to be angular, and their source cannot be known 
in a country so imperfectly explored. When I was at Rio, 
I w,as continually astonished at the depth (sometimes loo ft.) 
to .vv'hich the granitic rocks were decomposed m siiu^ and this 
soft matter would easily give rise to great alluvial accumula- 
kons; I well remember finding it difficult to dtaw a line 
between the alluvial matter and the softened rock in situ. 
What a splendid imagination Agassiz has, and how energetic 
he is! What capital work he would have done, if he had 
sucked in your Principles with his mother’s milk. It is 
wonderful that he should have written such wild nonsense 
about the valley of the Amazon ; yet not so wonderful when 
one remembers that he once maintained before the British 
Association that the chalk was all deposited at once. 

With respect to the insects of Chili, I knew only from 
Bates that the species of Carabus showed no special affinity 
to northern species ; from the great difference of climate and 
vegetation I should not have expected that many insects 
would have shown such affinity. It is more remarkable that 
the birds on the broad and lofty Cordillera of Tropical S. 
America show no affinity with European species. The little 
power of diffusion with birds has often struck me as a most 
singular fact—even more singular than the great power of 

^ Agassiz’s pamphlet {Geology of the Amazons) is referred to by Lyell 
in a letter written to Bunbury in September, 1866 (Life of Sir Charles 
Lyell^ II., p. 409): “Agassiz has written an interesting paper on the 
‘ Geology of the Amazons,’ but, I regret to say, he has gone wild about 
glaciers, and has actually announced his opinion that the whole of the 
great valley, down to its mouth in lat 0°, was filled by ice. . . 
Agassiz published a paper, “ Observations Gdologiques faites dans la 
Vallde de I’Amazone,” in the Comptes Rendus^ Vol. LXIV., p. 1269, 1867. 
See also a letter addressed to M. Marcou, published in the Bull, Soc, 
GioL France, Vol. XXIV., p. 109, 1866. 
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Letter 507 diffusion with plants. Remember that we hope to see you ia 
the autumn. 

P.S.—There is a capital paper in the September number 
of Annals and Magagine, translated from Pictet and Humbert, 
on Fossil Fish of Lebanon,^ but you will, I daresay, hav^ 
received the original. It is capital in relation to modification 
of species ; I would not wish for more confirmatory Ikefe, 
though there is no direct allusion to the modification irf 
species. Hooker, by the way, gave an admirable lecture St 
Nottingham;* I read it in MS., or rather, heard it I am 
glad it will be published, for it was capital. 

Sunday moming, 

P.S.—I have just received a letter from Asa Gray with the 
following passage, so that, according to this, I am the chief 
cause of Agassiz’s absurd views:— 

“ Agassiz is back (I have not seen him), and he went at 
once down to the National Academy of Sciences, from which 
I sedulously keep away, and, I hear, proved to them that the 
Glacial period covered the whole continent of America with 
unbroken ice, and closed with a significant gesture and the 
remark : ‘ So here is the end of the Darwin theory.’ How do 
you like that ? 

“ I said last winter that Agassiz was bent on covering 
the whole continent with ice, and that the motive of the 
discovery he was sure to make was to make sure that there 
should be no coming down of any terrestrial life from Tertiary 
or post-Tertiary period to ours. You cannot deny that he has 
done his work effectually in a truly imperial way.” 

Letter 508 C. Lycll. 

Down, July 14th, 1868, 

Mr. Agassiz's book * has been read aloud to me, and I am 
wonderfully perplexed what to think about his precise state¬ 
ments of the existence of glaciers in the Ceara Mountains, and 

* “Recent Researches on the Fossil Fishes of Mount Lth^non,” Ann. 
Jldajr, Nat. Hist, Vol. XVIIL, p. 237, 1866. 

* Sir Joseph Hooker delivered a lecture at the Nottingham meeting 
of the British Association (1866) on “ Insular Floras,” published in the 
Gardener^ Chronicle.^ 1867. See Letters 366—377, etc. 

’ “Sur la Geologic de TAmazone,” by MM. Agassiz and Continho, 
Bull. Soc. G/ol. France^ Vol, XXV., p. 685, 1868. See slso A Journey 
in Brazil^ by Professor and Mrs. Louis Agassiz, Boston, 1868. 
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about the drift formation near Rio. There is a sad want of 
details. Thus he never mentions whether any of the blocks 
are angular, nor whether the embedded rounded boulders, 
which cannot all be disintegrated, are scored. Yet how 
can so experienced an observer as A. be deceived about 
lateral and terminal moraines ? If there really were glaciers 
in the Ceara Mountains, it seems to me one of the most 
important facts in the history of the inorganic and organic 
world ever observed. Whether true or not, it will be widefy 
believed, and until finally decided will greatly interfere with 
future progress on many points. I have made these remarks 
in the hope that you will coincide. If so, do you think it 
would be possible to persuade some known man, such as 
Ramsay, or, what would be far better, some two men, to go 
out for a summer trip, which would be in many respects 
delightful, for the sole object of observing these phenomena 
in the Ceara Mountains, and if possible also near Rio? I 
would gladly put my name down for £$0 in aid, of the 
expense of travelling. Do turn this over in your mind. I 
am so very sorry not to have seen you this summer, but for 
the last three weeks I have been good for nothing, and have 
had to stop almost all work. I hope we may meet in the 
autumn. 

To James Croll.^ Letter 509 

Down, Nov. 24th, 1868, 

I have read with the greatest interest the last paper which 
you have kindly sent me.^ If we are to admit that all the 

^ James Croll (1821-90) was bom at Little Whitefield, in Perthshire. 

After a short time passed in the village school, he was apprenticed as a 
wheelwright, but lack of strength compelled him to seek less arduous 
employment, and he became agent to an insurance company. In 1859 
he was appointed keeper in the Andersonian University and Museum, 

Glasgow. His first contribution to science was published in the Philo¬ 
sophical Magazine iox 1861, and this was followed in 1864 by the essay 
“ On the Physical Cause of the Change of Climate during the Glacial 
Period.” From 1867 to 1881 he held an appointment in the department 
of the Geological Survey in Edinburgh. In 1876 Croll was elected a 
Fellow of the Royal Society. His last work, The Philosophical Basis of 
Evolution^ was published in the year of his death. {Nature^ Vol, XLIII., 
p. 180, 1891.) 

® Croll discussed the power of icebergs as grinding and striating 
agents in the latter part of a paper (‘‘On Geological Time, and the 
VOL. II. 11 
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Letter 509 scored rQcks throughout the more level parts of the United 
Sta,tes result from true glacier action, it is a most wonderful 
cc^elusion, and you certainly make out a very strong case ; 
so I suppose I must give up one more cherished belief. But 
my object in writing is to trespass on your kindness and ask 
a question, which I daresay I could answer for myself by 
reading more carefully, as I hope hereafter to do, all your 
papers; but I shall feel much more confidence in a brief reply 
from you. Am I right in supposing that you believe that 
the glacial periods have always occurred alternately in the 
northern and southern hemispheres, so that the erratic 
deposits which I have described in the southern parts of 
America, and the glacial work in New Zealand, could not 
have been simultaneous with our Glacial period ? From the 
glacial deposits occurring all round the northern hemisphere, 
and from such deposits appearing in S. America to be as 
recent as in the north, and lastly, from there being some 
evidence of the former lower descent of glaciers all along the 
Cordilleras, I inferred that the whole world was at this period 
cooler. It did not appear to me justifiable without distinct 
evidence to suppose that the N. and S. glacial deposits 
belonged to distinct epochs, though it would have been an 
immense relief to my mind if I could have assumed that this 
had been the case. Secondly, do you believe that during the 
Glacial period in one hemisphere the opposite hemisphere 
actually becomes warmer, or does it merely retain the same 
temperature as before ? I do not ask these questions out of 
mere curiosity; but I have to prepare a new edition of my 
Origin of Species^^-0.6. am anxious to say a few words on this 
subject on your authority. I hope that you will excuse my 
troubling you. 

Letter 510 To J. Croll. 

Down, Jan. 31st, 1869. 

To-morrow I will return registered your book, which I 
have kept so long. I am most sincerely obliged for its loan, 

probable Dates of the Glacial and the Upper Miocene Period”) 
published in the Philosophical Magazine, Vol. XXXV., p. 363, 1868, 
VoL XXXVI., pp. 141, 362,1868. His conclusion was that the advocates 
of the Iceberg theory had formed “ too extravagant notions regarding 
the potency of floating ice as a striating agent.” 
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especially for the MS., without which I should have been Letter 510 
?draid of making mistakes. If you require it, the MS. shall 
bejreturned. Your results have been of more use to me than, 

I think, any other set of papers which I can remember. Sir 
C. Lyell, who is staying here, is very unwilling to admit 
the greater warmth of the S. hemisphere during the Glacial 
p^iod in the N.; but, as I have told him, this conclusion 
which you have arrived at from physical considerations, 
explains so well whole classes of facts in distribution, that I 
must joyfully accept it; indeed, I go so far as to think that 
your conclusion is strengthened by the facts in distribution. 

Your discussion on the flowing of the great ice-cap south¬ 
ward is most interesting. I suppose that you have read Mr. 
Moseley’s^ recent discussion on the force of gravity being 
quite insufficient to account for the downward movement of 
glaciers: if he is right, do you not think that the unknown 
force may make more intelligible the extension of the great 
northern ice-cap? Notwithstanding your excellent remarks 
on the work which can be effected within a million years,^ I 
am greatly troubled at the short duration of the world accord¬ 
ing to Sir W. Thomson,^ for I require for my theoretical 


^ Canon Henry Moseley, On the Mechanical Impossibility of the 
Descent of Glaciers by their Weight only.” Proc, P, Soc,, Vol. XVII., 
p. 202, 1869 ; PhiL Mag., Vol. XXXVII., p. 229, 1869. 

* In his paper “On Geological Time, and the probable Date of 
the Glacial and the Upper Miocene Period” {Phil. Mag., Vol. XXXV,, 
P 363, 1868), Croll endeavours to convey to the mind some idea of what 
a million years really is : “ Take a narrow strip of paper, an inch broad 
or more, and 83 ft. 4 in. in length, and stretch it along the wall of 
a large hall, or round the walls of an apartment somewhat over 20 ft. 
square. Recall to memory the days of your boyhood, so as to get some 
adequate conception of what a period of a hundred years is. Then mark 
off from one of the ends of the strip one-tenth of an inch. The one-tenth 
of an inch will then represent a hundred years, and the entire length of 
the strip a million of years ” {loc. cit., p. 375). 

® In a paper communicated to the Royal Society of Edinburgh, Lord 
Kelvin (then Sir William Thomson) stated his belief that the age of our 
planet must be more than twenty millions of years, but not more than 
four hundred millions of years {Trans. R. Soc. Edinb., Vol. XXIII., p. 157, 
1861, “On the Secular Cooling of the Earth”). This subject has been 
recently dealt with by Sir Archibald Geikie in his address as President 
of the Geological Section of the British Association, 1899 {Brit. Assoc. 
Report, Dover Meeting, 1899, p. 718). 
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Letter jio views a very long period before the Cambrian formation, if 
it would not trouble you, I should like to hear what you think 
of Lyell’s remark on the magnetic force which comes from 
the sun to the earth: might not this penetrate the crust of tho 
earth and then be converted into heat ? This would give a 
somewhat longer time during which the crust might have been 
solid; and this is the argument on which Sir W. Thomson 
seems chiefly to rest. You seem to argue chiefly on the 
expenditure of energy of all kinds by the sun, and in this 
respect Lyelfs remark would have no bearing. 

My new edition of the Origin^ will be published, I suppose, 
in about two months, and for the chance of your liking to have 
a copy I will send one. 

P.S.—I wish that you would turn your astronomical know¬ 
ledge to the consideration whether the form of the globe does 
not become periodically slightly changed, so as to account for 
the many repeated ups and downs of the surface in all parts 
of the world. I have always thought that some cosmical 
cause would some day be discovered. 

Letter 511 To C. Lyell. 

Down, July I2th [1872]. 

I have been glad to see the enclosed and return it. It 
seems to me very cool in Agassiz to doubt the recent up¬ 
heaval of Patagonia, without having visited any part; and he 
entirely misrepresents me in saying that I infer upheaval 
frpm the form of the land, as I trusted entirely to shells 
embedded and on the surface. It is simply monstrous to 
suppose that the terraces stretching on a dead level for 
leagues along the coast, and miles in breadth, and covered 
with beds of stratified gravel, 10 to 30 feet in thickness, are 
due to subaerial denudation. 

As for the pond of salt-water twice or thrice the density 
of sea-water, and nearly dry, containing sea-shells in the same 
relative proportions as on the adjoining coast, it almost passes 
my belief. Could there have been a lively midshipman on 
board, who in the morning stocked the pool from the adjoin¬ 
ing coast? 

As for glaciation, I will not venture to express any 
opinion, for when in S. America I knew nothing aboul 


^ Fifth edition, May, 1869. 
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glaciers, and perhaps attributed much to icebergs which Letter 
ought to be attributed to glaciers. On the other hand, 

Agassiz seems to me mad about glaciers, and apparently 
never thinks of drift ice. 

I did see one clear case of former great extension of a 
glacier in T. del Fuego. 

To J. Geikie. Letter 512 

The following letter was in reply to a request from Prof. James Geikie 
for permission to publish Mr. Darwin’s views, communicated in a previous 
letter (Nov. 1876), on the vertical position of stones in gravelly drift 
near Southampton. Prof. Geikie wrote.(July 15th, 1880): “You may 
remember that you attributed the peculiar position of those stones to 
differential movements in the drift itself arising from the slow melting 
of beds of frozen snow inter^tratified into the gravels. ... I have found 
this explanation of great service even in Scotland, and from what I have 
seen of the drift-gravels in various parts of southern England and 
northern France, I am inclined to think that it has a wide application.” 

Down, July 19th, 1880. 

Your letter has pleased me very much, and I truly feel it 
an honour that anything which I wrote on the drift, etc., 
should have been of the least use or interest to you. Pray 
make any use of my letter ^: I forget whether it was written 
carefully or clearly, so pray touch up any passages that you 
may think fit to quote. 

All that I have seen since near Southampton and else¬ 
where has strengthened my notion. Here I live on a chalk 
platform gently sloping down from the edge of the escarp¬ 
ment^ to the south (which is about 800 feet in height) to 
beneath the Tertiary beds to the north. The ^ beds of the 
large and broad valleys (and only of these) are covered with 
an immense mass of closely packed broken and angular 
flints; in which mass the skull of the musk-ox [musk- 
sheep] and woolly elephant have been found. This great 
accumulation of unworn flints must therefore have been made 
when the climate was cold, and I believe it can be accounted 
for by the larger valleys having been filled up to a great 

^ Professor James Geikie quotes the letter in Prehistoric Europe^ 

London, 1881 (p. 141). Practically the whole of it is given in the Life 
and Letters^ 11 1., p. 213. 

^ Id est^ sloping down from the escarpment which is to the south. 

® From here to the end of the paragraph is quoted by Prof. Geikie, 
loc. cit^ p. 142. 
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letter SI2 depth during a large part of the year with drifted frozen 
snow, over which rubbish from the upper parts of the plat¬ 
forms was washed by the summer rains, sometimes along one 
line and sometimes along another, or in channels cut through 
the snow all along the main course of the broad valleys. 

I suppose that I formerly mentioned to you the frequent 
upright position of elongated flints in the red clayey residue 
over the chalk, which residue gradually subsides into the 
troughs and pipes corroded in the solid chalk. This letter 
is very untidy, but I am tired. 

P.S. Several paljeolithic celts have recently been found 
in the great angular gravel-bed near Southampton in several 
places. 

Letter 513 To D. Mackintosh.^ 

Down, Nov. 13th, 1880, 

Your discovery is a very interesting one, and I congratu¬ 
late you on it .2 I failed to find shells on Moel Tryfan, 
but was interested by finding {Philosoph, Mag,, 3rd series, 
Vol. XXL, p. 184) shattered rocks® and far-distant rounded 

1 Daniel Mackintosh (1815-91) was well known in the South of 
England as a lecturer on scientific subjects. He contributed several 
papers to the Geological Society on Surface Sculpture, Denudation, 
Drift Deposits, etc. In 1869 he published a work On the Scenery of 
England and Wales (see Geol. Mag., i89r, P- 43 ^)' 

3 “ On the Precise Mode of Accumulation and Derivation of the 
Moel-Tryfan Shelly Deposits; on the Discovery of Similar High-level 
Deposits along the Eastern Slopes of the Welsh Mountains; and on the 
Existence of Drift-Zones, showing probable Variations in the Rate of 
Submergence.” By D. Mackintosh, Qtiart. Journ. Geol. Soc., Vol. 
XXXVII., pp. 351-69, 1881. [Read April 27th, 1881.] 

* In reviewing the work by previous writers on the Moel-Tryfan 
deposits, Mackintosh refers to Darwin’s “ very suggestive description of 
the Moel-Tryfan deposits. . . . U nder the drift he saw that the surface 
of the slate, to a depth of several feet, had been shattered and contorted in 
a very peculiar manner The contortion of the slate, which Mackintosh 
regarded as “ the most interesting of the Moel-Tryfan phenomena,” had 
not previously been regarded as “ sufficiently striking to arrest attention ’ 
by any geologist except Darwin. The Pleistocene gravel and sand 
containing marine shells on Moel-Tryfan, about five miles south-easl 
of Caernarvon, have been the subject of considerable controversy. B> 
some geologists the drift deposits have been regarded as evidence of £ 
great submergence in post-Pliocene times, while others have explainec 
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bouWers, which I attributed to the violent impact of icebergs iLetter 513 
or coast-ice. I can offer no opinion on whether the more 
recent changes of level in England were or were not accom¬ 
panied by earthquakes. It does not seem to me a correct 
expression (which you use probably from haste in your note) 
to speak of elevations or depressions as caused by earth¬ 
quakes : I suppose that every one admits that an earthquake 
is merely the vibration from the fractured crust when it 
yields to an upward or downward force. I must confess that 
of late years I have often begun to suspect (especially when 
I think of the step-like plains of Patagonia, the heights of 
which were measured by me) that many of the changes of 
level in the land are due to changes of level in the sea.^ I 
suppose that there csgi be no doubt that when there was 
much ice piled up in the Arctic regions the sea would be 
attracted to them, and the land on the temperate regions 
would thus appear to have risen. There would also be some 
lowering of the sea by evaporation and the fixing of the 
water as ice near the Pole. 

I shall read your paper with much interest when 
published. 


To J. Geikie. Letter 514 

Down, Dec. 13th, 1880. 

You must allow me the pleasure of thanking you for the 
great interest with which I have read your Prehistoric Europe? 

Nothing has struck me more than the accumulated evidence of 
interglacial periods, and assuredly the establishment of such 
periods is of paramount importance for understanding all the 

their occurrence at a height of 1300 feet by assuming that the gravel 
and sand had been thrust uphill by an advancing ice-sheet. (See 
H. B. Woodward, Geology of England and Wales, Ed. ii., 1887, 
pp. 491, 492.) Darwin attributed the shattering and contorting of the 
slates below the drift to “ icebergs grating over the surface.” 

^ This view is an agreement with the theory recently put forward by 
Suess in his Antlitz der Erde (Prag and Leipzig, 1885). Suess believes 
that ‘‘ the local invasions and transgressions of the continental areas by 
the sea ” are due to “ secular movements of the hydrosphere itself.” 

(See J. Geikie, F.R.S., Presidential Address before Section E at the 
Edinburgh Meeting of the British Association, Annual Report, 
p. 794 -) 

® Prehistoric Europe; a Geological Sketch^ London, l88r, 
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tfee earth’s surfece. Reading your book has 
yiyjidly before my mind the state of knowledge, or 
ra^l^r ignorance, half a century ago, when all superficial 
matter was classed diluvium, and not considered worthy 
of the attention of a geologist. If you can spare the time 
(j^ugh,l ask out of mere idle curiosity) I should like to hear 
^bat you, think of Mr. Mackintosh’s paper, illustrated by a 
little map with lines showing the courses or sources of the 
eirati^ boulders over the midland counties of England.^ It 
is a little suspicious their ending rather abruptly near Wolver- 
yet I must think that they were transported by 
ice. Fifty years ago I knew Shropshire well, and 
fannot remember anything like till, but abundance of gravel 
and sand beds, with recent marine shells. A great boulder ^ 
which I had undermined on the summit of Ashley Heath, 
720 (?) ft. above the sea, rested on clean blocks of the under¬ 
lying red sandstone. 1 was also greatly interested by your 
long discussion on the Loss; ® but I do not feel satisfied that 
all has been made out about it. I saw much brick-earth near 

1 " Results of a Systematic Survey, in 1878, of the Directions and Limits 
of Dispersion, Mode of Occurrence, and Relation to Drift-Deposits of the 
Erratic Blocks or Boulders of the West of England and East of Wales, 
including a Revision of Many Years’ Previous Observations,” D. Mack¬ 
intosh, Quart Joum- Geol. Soc.^ Vol. XXXV., p. 425, 1879. 

® Mackintosh alludes {Loc, cit^ p. 442) to felstone boulders around 
Ashley Heath, the highest ground between the Pennine and Welsh hills 
north of the Wrekin ; also to a boulder on the summit of the eminence 
(774 ft. above sea-level), “ probably the same as that noticed many years 
ago by Mr, Darwin.” In a later paper, “ On the Correlation of the Drift- 
Deposits of the North-West of England with those of the Midland and 
Eastern Counties” (Quart Journ, Geol. Soc.^ Vol. XXXVI,, p. 178, 1880) 
Mackintosh mentions a letter received from Darwin, “ who was the first 
to elucidate the boulder-transporting agency of floating ice,” containing 
an account of the great Ashley Heath boulder, which he was the first to 
discover and expose, ... so as to find that the block rested on frag¬ 
ments of New Red Sandstone, one of which was split into two and deeply 
scored. . . . The facts'mentioned in the letter from Mr. Darwin would 
seem to show that the boulder must have fallen through water from floating 
ice with a force sufficient to split the underlying lump of sandstone, but 
not sufficient to crush it.” 

’ For an account of the Loss of German geologists—“ a fine-grained, 
more or less homogeneous, consistent, non-plastic loam, consisting of an 
intimate admixture of clay and carbonate of lime,” see J. Geikie, loc. cit^ 
p. 144 
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Southampton in some manner connected with the angular Letter 514 
gf^iyel, but had not strength enough to make out relations. 

Jjt might be worth your while to bear in mind the possibility 
^ ,fine sediment washed over and interstratified with thick 
beds of frozen snow, and therefore ultimately dropped irre¬ 
spective of the present ccwitour of the country. 

I , remember as a boy that it was said that the floods of 
tie Severn were more muddy when the floods were caused 
by melting snow than from the heaviest rains ; but why this 
should be I cannot see. 

Another subject has interested me much—viz. the sliding 
and travelling of angular debris. Ever since seeing the 
“stmros of stones ” at the Falkland Islands,^ I have felt 
uneasy in my mind on this subject. I wish Mr. Kerr’s notion 
ccaild be fully elucidated about frozen snow. Smme one ought 
to observe the movements of the fields of snow which supply 
the glaciers in Switzerland. 

Yours is a grand book, and I thank you heartily for the 
instruction and pleasure which it has given me. 

For heaven’s sake forgive the untidiness of this whole 
note. 


To John Lubbock [Lord Avebury]. Letter 

Down, Nov. 6th, i88i. 

If I had written your Address ^ (but this requires a fearful 
stretch of imagination on my part) I should not alter what I 
had said about Hicks. You have the support of the President 
[of the] Geolog. Soc.,® and I think that Hicks is more likely 
to be right than X. The latter secm.s to me to belong to the 
class of objectors general. If Hicks should be hereafter proved 
to be wrong about this third formation, it would signify very 
little to you. 

^ Geological Observations on South America (1846), p. 19 etse^» 

* Address delivered by Lord Avebury as President of the British 
Association at York in 1881. Dr. Hicks is mentioned as having classed 
the pre-Cambrian strata in “four great groups of immense thickness 
and implying a great lapse of time” and giving no evidence of life. 

Hicks' third formation was named by him the Arvonian {Quart. Jomi%. 

GeoL Soc., Vol. XXXVIL, 1881, Proc., p. 55). 

^ Robert Etheridge, F.R.S., President of the Geological Society in 
1880-81. 
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Eigtiet s*5 I whethfer you go as far as to support Ramsay ^ 

Sihoat lakds as lai^e as the Italian ones ; if so, I would myself 
64 odify the passage a little, for these great lakes have always 
made me tremble for Ramsay, yet some of the American 
geologists support him about the still larger N. American 
lakes. I have always believed in the main in Ramsay’s views 
from the date of publication, and argued the point with Lyell, 
and am convinced that it is a very interesting step in Geology, 
and. that you were quite right to allude to it. 

Letter sir .. To D. Mackintosh. 

Down, Feb. 28th, 1882. 

I have.read Professor Geikie's essayand it certainly 
appears to me that he underrated the importarice of floating 
ice. Memory extending back for half a century is worth a 
little, but I can remember nothing in Shropshire like till or 
ground moraine, yet I can distinctly remember the appearance 
of many sand and gravel beds—in some of which I found 
marine shells. I think it would be well worth your while to 
insist (but perhaps you have done so) on the absence of till, 
if absent in the Western Counties, where you find many erratic 
boulders. 

I was pleased to read the last sentence in Geikie’s essay 
about the value of your work.® 

^ “Glacial Origin of Lakes in Switzerland, Black Forest, etc.” {Quart, 
Joum, GeoL Vol. XVIIL, pp. 185-204, 1862). Sir John Lubbock 
(Lord Avebury) gives a brief statement of Ramsay’s views concerning the 
origin of lakes (Presidential Address, Brit. Assoc. 1881, p. 22): “Prof. 
Ramsay divides lakes into three classes : (i) Those wliich are due to 
irregular accumulations of drift, and which are generally quite shallow ; 
(2) those which are formed by moraines; and (3) those which occupy 
true basins scooped by glaciers out of the solid rocks. To the latter 
class belong, in his opinion, most of the great Swiss and Italian lakes. 
. . . Professor Ramsay’s theory seems, therefore, to account for a large 
number of interesting facts.” Sir Archibald Geikie has given a good 
summary of Ramsay’s theory in his Metnoir of Sir Andrew Crombie 
Ramsay^ p. 361, London, 1895. 

® “The Intercrossingiof Erratics in Glacial Deposits,” by James Geikie, 
Scottish Naturalist^ 1881. 

® The concluding paragraph reads as follows : “ I cannot conclude 
this paper without expressing my admiration for the long-continued and 
successful labours of the well-known geologist whose views I have been 
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With respect to the main purport of your note, I hardly Letter 516 
know what to say. Though no evidence worth anything has 
as yet, in my opinion, been advanced in favour of a living 
being, being developed from inorganic matter, yet I cannot 
avoid believing the possibility of this will be proved some 
day in accordance with the law of continuity, I remember 
the time, above fifty years ago, when it was said that no sub¬ 
stance found in a living plant or animal could be produced 
without the aid of vital forces. As far as external form is 
concerned, Eozoon shows how difficult it is to distinguish 
between organised and inorganised bodies. If it is ever 
found that life can originate on this world, the vital pheno¬ 
mena will come under some general law of nature. Whether 
the existence of a conscious God can be proved from the 
existence of the so-called laws of nature (ix, fixed sequence 
of events) is a perplexing subject, on which I have, often 
thought, but cannot see my way clearly. If you have not 
read W. Graham’s Creed of Science,^ it would, I think, 
interest you, and he supports the view which you are 
inclined to uphold. 


III. The Parallel Roads of Glen Roy, 1841-80. 

In the bare hilly country of Lochaber, in the Scotch Highlands, the 
slopes of the mountains overlooking the vale of Glen Roy are marked 
by narrow terraces or parallel roads, which sweep round the shoulders of 
the hills with “ undeviating horizontality.” These roads are described by 
Sir Archibald Geikie as having long been “a subject of wonderment and 
legendary story among the Highlanders, and for so many years a source 
of sore perplexity among men of science.”® In Glen Roy itself there 
are three distinct shelves or terraces, and the mountain sides of the valley 
of the Spean and other glens bear traces of these horizontal “ roads.” 

The first important papers dealing with the origin of this striking 


controverting. Although I entered my protest against his iceberg 
hypothesis, and have freely criticised his theoretical opinions, I most 
willingly admit that the results of his unwearied devotion to the study of 
those interesting phenomena with which he is so familiar have laid all his 
fellow-workers under a debt of gratitude.” Mr. Darwin used to speak 
with admiration of Mackintosh’s work, carried on as it was under 
considerable difficulties. 

^ The CreedojScience: Religious^ Morale and Social, London, i88i. 

® The Scenery oJ Scotland, 1887, p. 366, 
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wer« those of MacCulloch ^ and Sir Thomas Lauder 
p the writers concluded that the roads were the shore-lines 
9?' I^s which once filled the Lochaber valleys. Towards the end of 
June 11838 Idr. Darwin devoted “eight good days’’® to the examination 
file Lochaber district, and in the following year he communicated 
a* faper to the Royal Society of London, in which he attributed their 
origin to the action of the sea, and regarded them as old sea beaches 
wtech had been raised to their present level by a gradual elevation 
of the I^haber district 

In I Louis Agassiz and Buckland^ proposed the glacier-ice theory; 
de^rihed the’ valleys as having been filled with lakes dammed ba^ 
tiy ^ciers which formed bars across the valleys of Glen Roy, Glen 
and the other glens in which the hill-sides bear traces of old 
laiie-jnitrgms. Agassiz wrote in 1842: “When I visited the parallel 
roads of Glen Roy with Dr. Buckland we were convinced that the giacial 
giepry alone satisfied adl the exigencies of the phenomenon.” ® 

David Milne (afterwards Milne-Home)® in 1847 upheld the 
view that the ledges represent the shore-lines of lakes which were 
imprisoned in the valleys by dams of detrital material left in the glens 
during a submergence of 3,000 feet, at the close of the Glacial period. 
Chambers, in his Ancient Sea Margins (1848), expressed himself in 
agreement with Mr. Darwin’s marine theory. The Agassiz-Buckland 
theory was supported by Mr. Jamieson,^ who brought forward additional 
evidence in favour of the glacial barriers. Sir Charles Lyell at first® 
accepted the explanation given by Mr. Darwin, but afterwards® came 
to the conclusion that the terrace-lines represent the beaches of glacial 
lakes. In a paper published in 1878,^® Prof. Prestwich stated his accept¬ 
ance of the lake theory of MacCulloch and Sir T. Lauder Dick and of 
the glacial theory of Agassiz, but differed from these authors in respect 
of the age of the lakes and the manner of formation of the roads. 

The view that has now gained general acceptance is that the parallel 
roads of Glen Roy represent the shores of a lake “ that came into being 
with the growth of the glaciers and vanished as these melted away.” “ 

Mr. Darwin became a convert to the glacier theory after the publica¬ 
tion of Mr. Jamieson’s paper. He speaks of his own paper as “a great 

^ Trans, Geol. Soc., Vol. IV., p. 314, 1817. 

* Trans, R. Soc. Edinb.^ Vol. IX., p. i, 1823. 

® Life and Letters.^ I., p. 290. 

* Edinb, New Phil, Journal, Vol. XXXIII., p. 236, 1842. 

* Ibid., p. 236. 

® Trans, R, Soc, Edinb,, Vol. XVI., p. 395, 1847. 

^ Quart, Joum, Geol, Soc., Vol. XIX., p. 235, 1863. 

® Elements of Geology, Ed. ii., 1841. 

® Antiquity of Man, 1863, pp. 252 et seq, 

Phil, Trans, R. Soc., 1879, p. 663. 

Sir Archibald Geikie, loc, cit., p. 269. 





GLEN ROY 




173 


; he argued in favour of sea action as the cause of the terraces 
“because no other explanation was possible under our then state of 
knowledge.” Convinced of his mistake, Darwin looked upon his error 
a$ “a good lesson never to trust in science to the principle of exclusion.”^ 

To C. Lyell. Letter 517 

[March 9th, 1841.] 

I have Just received your note. It is the greatest pleasure 
to me to write or talk Geology with you. . . . 

I think I have thought over the whole case without 
ptiqudice, and remain firmly convinced they [the parallel 
roads] are marine beaches. My principal reason for doing 

is what I have urged in my paper,* the buttress-like 
accumulations of stratified shingle on sides of valley, especially 
thc^ just below the lowest shelf in Spean Valley. 

2nd. I can hardly conceive the extension of the glaciers 
in front of the valley of Kilfinnin, where I found a new 
road—where the sides of Great Glen are not very lofty. 

3rd The flat watersheds which I describe in places where 
there are no roads, as well as those connected with “ roads,’’ 

These remain unexplained. 

I might continue to add many other such reasons, all of 
which, however, I daresay would appear trifling to any one 
who had not visited the district. With respect to equable 
elevation, it cannot be a valid objection to any one who thinks 
of Scandinavia or the Pampas. With respect to the glacier 
theory, the greatest objection appears to me the following, 
though possibly not a sound one. The water has beyond 
doubt remained very long at the levels of each shelf—this is 
unequivocally shown by the depth of the notch or beach 
formed in many places in the hard mica-slate, and the large 
accumulations or buttresses of well-rounded pebbles at certain 
spots on the level of old beaches. (The time must have been 
immense, if formed by lakes without tides.) During the 
existence of the lakes their drainage must have been at 
the head of the valleys, and has given the flat appearance 
of the watersheds. All this is very clear for four of the 
shelves (viz., upper and lower in Glen Roy, the 8oo-ft. one 

^ Life and Letters^ I., p. 69. 

* Observations on the Parallel Roads of Glen Roy, and of other 
parts of Lochaber in Scotland, with an attempt to prove that they are of 
Marine Origin,” PkiL Trans, R, Soc,y 1839, P- 39 - 
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Letter 517 in Gkn S^an, and the one in Kilfinnih), and explains th^ 
coilicidenee of " roads with the watersheds more simply 
than my view, and as simply as the common lake theory. 
But how was the Glen Roy lake drained when the water 
stood at level of the middle “ road ” ? It must (for there is 
no other,exit whatever) have been drained over the glacier. 
Now this shelf is full as narrow in a vertical line and as 
deeply worn horizontally into the mountain side and with a 
large accumulation of shingle (I can give cases) as the other 
rfielves. We must, therefore, on the glacier theory, suppose 
that the surface of the ice remained at exactly the same level, 
riot being worn down by the running water, or the glacier 
moved by its own movement during the very long period 
absolutely necessary for a quiet lake to form such a beach 
as this shelf presents in its whole course. I do not know 
whether I have explained myself clearly. I should like to 
know what you think of this difficulty. I shall much like to 
talk over the Jura case with you. I am tired, so good-bye. 

Letter 518 To L. Homer. 

Down [1846]. 

In following your suggestion in drawing out something 
about Glen Roy for the Geological Committee,^ I have been 
completely puzzled how to do it I have written down what 
I should say if I had to meet the head of the Survey and 
wished to persuade him to undertake the task ; but as I have 
written it, it is too long, ill expressed, seems as if it came from 
nobody and was going to nobody, and therefore I send it to 
you in despair, and beg you to turn the subject in your mind. 
I feel a conviction if it goes through the Geological part of 
Ordnance Survey it will be swamped, and as it is a case for 

^ It was agreed at the British Association meeting held at South¬ 
ampton in 1846 “That application be made to Her Majesty’s Government 
to direct that during the progress of the Ordnance Trigonometrical 
Surveys in the North of Scotland, the so-called Parallel Roads of Glen 
Roy and the adjoining country be accurately surveyed, with the view 
of determining whether they are truly parallel and horizontal, the inter¬ 
vening distances, and their elevations above the present sea-level 
[Brit, Assoc. Rep.^ 1846, p. xix). The survey was undertaken by the 
Government Ordnance Survey Office under Col. Sir Henry James, whe 
published the results in 1874 {Notes on the Parallel Roads of Glen Roy) 
the map on which the details are given is sheet 63 (one-inch scale). 
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m^e accurate measurements it might, I think without offence, 5 *^ 
go to the head of the real Surveyors. 

If Agassiz ^ or Buckland are on the Committee they will 
sneer at the whole thing and declare the beaches are those of 
a glacier-lake, than which I am sure I could convince you 
that there never was a more futile theory. 

I look forward to Southampton ^ with much interest, and 
hope to hear to-morrow that the lodgings are secured to us. 

You cannot think how thoroughly I enjoyed our geological 
talks, and the pleasure of seeing Mrs. Horner and yourself here.^ 

[Here follows Darwin^s Memorandum.] 

The Parallel Roads of Glen Roy, in Scotland, have been 
tte object of repeated examination, but they have never 
hitherto been levelled with sufficient accuracy. Sir T. Lauder 
Dick ^ procured the assistance of an engineer for this purpose. 


1 Louis Jean Rodolphe Agassiz (1807-73) entered a college at Bienne 
at the age often, and from 1822 to 1824 he was a student at the Academy 
of Lausanne. Agassiz afterwards spent some years as a student in the 
Universities of Zurich, Heidelberg, and Munich, where he gained 
a reputation as a skilled fencer. It was at Heidelberg that his studies 
took a definite turn towards Natural History. He took a Ph.D. degree 
at Erlangen in 1829. Agassiz published his first paper in Isis in 1828, 
and for many years devoted himself chiefly to Ichthyology. During 
a visit to Paris he became acquainted with Cuvier and Alexander von 
Humboldt; in 1833, through the liberality of the latter, he began the 
publication of his Recherches sur les Poisso 7 is Fossiles, and in 1840 he 
completed his ktudes sur les Glaciers, In 1846 Agassiz went to Boston, 
where he lectured in the Lowell Institute, and in the following year 
became Professor of Geology and Zoology at Cambridge. During the 
last twenty-seven years of his life Agassiz lived in America, and exerted 
a great influence on the study of Natural History in the United States. 
In 1836 he received the Wollaston Medal of the Geological Society 
of London, and in 1861 he was selected for the Copley Medal of the 
Royal Society. In 1873 Agassiz dictated an article to Mrs. Agassiz on 
“ Evolution and Permanence of Type,” in which he repeated his strong 
conviction against the views embodied in the Origin of Species. See Life, 
Letters, and Wor^s of Louis Agassiz, by Jules Marcou, 2 vols.. New York, 
1896 ; Louis Agassiz: his Life a 7 id Correspofidcnce, edited by Elizabeth 
Cary Agassiz, 2 vols., London, X885 ; Smithsonian Report, 1873, P* ^^9^- 

* The British Association meeting (1846). 

® This letter is published in the privately printed Mcfnoir of Leonard 
Horner, II., p. 103. 

^ “ On the Parallel Roads of Lochaber ” (with map and plates), by Sir 
Thomas Lauder Dick, Trans, R, Soc, Edmb,, Vol. IX., p. i, 1823. 
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5,8 bat 0(»ririf to the want of a true ground-plan it was impossitfe 
to ascertain their exact curvature, which, as far as could be 
estimated, appeared equal to that of the surface of the sea. 
Considering how very rarely the sea has left narrow and well- 
defined marks of its action at any considerable height on the 
land, and more especially considering the remarkable observa¬ 
tions by M. Bravais^ on the ancient sea-beaches of Scan¬ 
dinavia, showing that they are not strictly parallel to each 
other, 2uid that the movement has been greater nearer the 
mountains tiian on the coast, it appears highly desirable that 
the roads of Glen Roy should be examined with the utmost 
care during the execution of the Ordnance Survey of Scotland. 
The best instruments and the most accurate measurements 
being necessary for this end almost precludes the hope of its 
being ever undertaken by private individuals; but by the means 
at the disposal of the Ordnance, measurements would be easily 
made even more accurate than those of M. Bravais. It would 
be desirable to take two lines of the greatest possible length 
in the district, and at nearly right angles to each other, and 
to level from the beach at one extremity to that at the other, 
so that it might be ascertained whether the curvature does 
exactly ccH-respond with that of the globe, or, if not, what is 
the direction of the line of greatest elevation. Much attention 
would be requisite in fixing on either the upper or lower edge 
of the ancient beaches as the standard of measurement, and 
in rendering this line conspicuous. The heights of the three 
roads, one above the other and above the level of the sea 
ought to be accurately ascertained. Mr. Darwin observed 
one short beach-line north of Glen Roy, and he has indicated 
on the authority of Sir David Brewster, others in the valley o: 
the Spey. If these could be accurately connected, by carefu 
measurements of their absolute heights or by levelling 
with those of Glen Roy, it would make a most valuabl< 
addition to our knowledge on this subject. Although th< 
oteervations here specified would probably be laborious 
yet, considering how rarely such evidence is afforded in an; 
quarter of the world, it cannot be doubted that one of th 
most important problems in Geology—namely, the exac 

' “ On the Lines of Ancient Level of the Sea in Finmark,” by M. P 
Bravais, translated from Voyages de la Commission Scieniifigue du Non 
etc.; (^tart.Joum. Geol. Soc., Vol. I., p. 534, 1845. 



^i^tSSo] 


GLEN ROY 


liMumer in which the crust of the earth rises in mass—would Letta* 518 
be much elucidated, and a great service done to geological 
science. 

R. Chambers^ to D. Milne-Home,* Letter 519 

St. Andrews, Sept 7th, 1847. 

1 have had a letter to-day from Mr. Charles Darwin, 
beseeching me to obtain for him a copy of your paper on 
Glen Roy.* I am sure you will have pleasure in sending him 
one; his address is "Down, Farnborough, Kent.” I have 
read over your paper carefully, and feel assured that 
^b® xateful collection and statement of facts which are found 
ia^ it must redound to your credit with all candid persons. 

The suspicions, however, which I obtained some time ago as 
tb land-straits and heights of country being connected with 
sea-margins and their ordinary memorials still possesses me, 
and I am looking forward to some means of further testing 
■the Glen Roy mystery. If my suspicion turn out true, I shall 
at once be regretful on your account, and shall feel it as a 
great check and admonition to myself not to be too confident 
about anything in science till it has been proved over and 
over again. The ground hereabouts is now getting clear of 
the crops ; perhaps when I am in town a few days hence we 
may be able to make some appointment for an examination 
of the beaches of the district, my list of which has been 
greatly enlarged during the last two months. 

To R. Chambers. Lctte, 

Sept, iith, 1847. 

I hope you will read the first part of my paper before you 
go [to Glen Roy], and attend to the paanner in which the 

^ Robert Chambers (1802-71)1 began as a bookseller in Edinburgh 
in 1816, and from very modest beginnings he gradually increased his 
business till it became the flourishing publishing firm of W. & R, 

Chambers. After writing several books on biographical, historical and 
other subjects, Chambers published anonymously the Vestiges 0/ the 
Natural History of Creation in 1844 ; in 1848 his work on Ancient Sea 
Margins appeared ; and this was followed by the Book of Days and 
other volumes. {Diet. Nat. Biog. 1887 ; see also Darwin^s Life and 
Letters, L, pp, 355, 356, 362, 363.) 

* See Letter 479. 

® No doubt Mr. Milne’s paper “ On the Parallel Roads of Lochaber,” 

Trans. R. Soc. Edinb., Vol. XVI., p. 395, 1849. [Read March ist and 
April 5th, 1847.] 
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Lsttei 530 Hues end; in Glen Collarig. I wish Mr. Milne had read 
it - more, carefully. He misunderstands me in several re¬ 
spects, but [I] suppose it is my own fault, for my paper 
is nnost tediously written. Mr. Milne fights me very 
pleasantly, and I plead guilty to his rebuke about “demon¬ 
stration.” ^ I do not know what you think ; but Mr. Milne 
will think me as obstinate as a pig when I say that I think 
any barriers of detritus at the mouth of Glen Roy, Collarig 
and Glaster more utterly impossible than words can express. 
I abide by all that I have written on that head. Conceive 
such a mass of detritus having been removed, without great 
jwojections being left on each side, in the very close proximity 
to every little delta preserved on the lines of the shelves, 
even on the shelf 4, which now crosses with uniform breadth 
the spot where the barrier stood, with the shelves'd3dng 
gradually out, etc. To my mind it is monstrous. Oddly 
enough, Mr. Milne’s description of the mouth of Loch Treig 
(I do not believe that valley has been well examined in its 
upper end) leaves hardly a doubt that a glacier descended 
from it, and, if the roads were formed by a lake of any kind, 
I believe it must have been an ice-lake. I have given in 
detail to Lyell ® my several reasons for not thinking ice-lakes 
probable; but to my. mind they are incomparably more pro¬ 
bable than detritus of rock-barriers. Have you ever attended 
to glacier action? After having seen N. Wales, I can no 
more doubt the former existence of gigantic glaciers than I 
can the sun in the heaven. I could distinguish in N. Wales 
to a certain extent icebergs from glacier action (Lyell has 
shown that icebergs at the present day score rocks), and I 
suspect that in Lochaber the two actions are united, and that 
the scored rock on the watersheds, when tideways, were 
rubbed and bumped by half-stranded icebergs. You will, 
no doubt, attend to Glen Glaster. Mr. Milne, I think, does 
not mention whether shelf 4 enters it, which I should like to 
know; and especially he does not state whether rocks worn 
on their upper faces are found on the whole 212 [feet] vertical 


* See p. 180, note 3. 

* Mr. Darwin gives some arguments against the glacier theory in the 
letter (517) to Sir Charles Lyell; but the letter alluded to is no doubt 
the one written to Lyell on “Wednesday, 8th” (Letter 522), in which 
the reasons are fully stated. 
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course of this Glen down to near L. Loggan, or whether only Letter ,§2?® 
in the upper part; nor does he state whether these rocks are 
scored, or polished, or moutonniesy or whether there are any 
“ perched boulders there or elsewhere, I suspect it would 
be difficult to distinguish between a river-bed and tidal 
channel, Mr, Milne’s description of the Pass of Mukkul, 
expanding to a width of several hundred yards 21 ft deep in 
the shoalest part, and with a worn islet in the middle, sounds 
to me much more like a tidal channel than a river-bed. 

There must have been, on the latter view, plenty of fresh 
water in those days. With, respect to the coincidence of the 
shelves with the now watarsh^s, Mr. Milne only gives half 
of my explanation. Pl^se rea;d p. 65 of my paper.^; I aljude 
oi^y fej the h^d of Glen Roy and Kiffinnin as salted 
T did, not know Mukkul Pass ; and-Glen Roy was so much 
covered up that I did not search it well, as I was not able to 
walk very well. It has been an old conjectural belief of mine 
that a rising surface becomes stationary, not suddenly, but by 
the movement becoming very slow. Now, this would greatly 
aid the tidal currents cutting down the passes between the 
mountains just before, and to the level of, the stationary 
periods. The currents in the fiords in T, del Fuego in a 
narrow crooked part are often most violent; in other parts 
they seem to silt up. 

Shall you do any levelling? I believe all the levelling 
has been [done] in Glen Roy, nearly parallel to the Great 
Glen of Scotland. For inequalities of elevation, the valley. 
of the Spean, at right angles to the apparent axes of eleva¬ 
tion, would be the one to examine. If you go to the head of 
Glen Roy, attend to the apparent shelf above the highest one 
in Glen Roy, lying on the south side of Loch Spey, and 
therefore beyond the watershed of Glen Roy. It would be 
a crucial case. I was too unwell on that day to examine it 
carefully, and I had no levelling instruments. Do these 
fragments coincide in level with Glen Gluoy shelf? 

MacCulloch talks of one in Glen Turret above the shelf. 

I could not see it. These would be important discoveries. 

^ “ Observations on the Parallel Roads of Glen Roy, and of other 
Parts of Lochaber in Scotland, with an Attempt to Prove that they are 
of Marine Origin.’’ PhiL Trans, R, Soc,y 1839, p, 39. [Read Feb. 

7th, 1839J 
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Eett* saoBat I-will write no more, and pray your forgiveness for this 
Ipflg, ill-written outpouring. I am very glad you keep to 
your subject of die terraces. I have lately observed that yon 
have one great authority (C. Prevost), [not] that authority 
signifies a [farthing?] on your side respecting your heretical 
and damnable doctrine of the ocean falling. You see I am 
ordiodox to the burning pitch. 

Letter 521 To D. Milne-Home.^ 

Down, [Sept ] 20th, [1847]. 

I am much obliged by your note. I returned from 
London on Saturday, and I found then your memoir,^ which 
I had not then received, owing to the porter having been 
out when I last sent to the Geolog. Soc. I have read your 
paper with the greatest interest, and have been much struck 
with the novelty and importance of many of your facts. 
I beg to thank you for the courteous manner in which you 
combat me, and I plead quite guilty to your rebuke about 
demonstration.^ You have misunderstood my paper on a 
few points, but I do not doubt that is owing to its being 
badly and tediously written. You will, I fear, think me very 
obstinate when I say that I am not in the least convinced 
about the barriers^: they remain to me as improbable as 
ever. But the oddest result of your paper on me (and I 
assure you, as far as I know myself, it is not perversity) 
is that I am very much staggered in favour of the ice-lake 


^ See note, p. 113. 

^ “ On the Parallel Roads of Lochaber, with Remarks on the Change 
of Relative Levels of Sea and Land in Scotland, and on the Detrital 
Deposits in that Country,” Tracts. R. Soc.Edhib,^ Vol. XVI,, p. 395,1849. 
[Read March ist and April 5th, 1847.] 

® Mr. Milne quotes a passage from Mr. Darwin’s paper {Phil, Trans, 
R, Soc,^ 1839, p. 56), in which the latter speaks of the marine origin of 
the parallel roads of Lochaber as appearing to him as having been 
demonstrated. Mr. Milne adds: “ I regret that Mr. Darwin should 
have expressed himself in these very decided and confident terms, 
especially as his survey was incomplete ; for I venture to think that it 
can be satisfactorily established that the parallel roads of Lochaber were 
formed by fresh-water lakes ” (Milne, loc, cit.^ p. 400). 

^ Mr. Milne believed that the lower parts of the valleys were filled 
with detritus, which constituted barriers and thus dammed up the waters 
into lakes. 
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theory of Agassiz and Biickland ^: until I read your im- Letter 
portant discovery of the outlet in Glen Glaster® I nev^ 
thought this theory at all tenable. .Now it appears to me 
that a very good case can be made in its favour. I anj not^ 
however, as yet a l;>eliever in the ice-lajce theory, but I tremble 
for the result I have had a good deal of talk with Mr. Lyell 
on the subject, and from his advice I am going to send a letter 
to the Scotsman, in which I give briefly my present impression 
(though there is not space to argue with you on such points 
as I think I could argue), and indicate what points strike me 
as requiring further investigation with respect, chiefly, to the 
ice-lake thepry, $0 that you will not care about it. . . . 

F.$.—Some facts mentioned in my Gmlog. of S. Amsrim^ 
pi 24^ regard to the shoaling pf the deep fiords of 
near their mouths, and which I havf remarked 
would tend, with a little elevation, to convert such fiords into 
lakes with a great mound-like barrier of detritus at their 
mouths, might, possibly, have been of use to you with regard 
to the lakes of Glen Roy. 

To C. Lyell. Letter 522 

Down, Wednesday, 8th. 

Many thanks for your paper.** I do admire your zeal on 
a subject on which you are not immediately at work. I will 

^ Agassiz and Buckland believed that the lakes which formed the 
“roads” were confined hy glaciers or moraines. See “The Glacial 
Theory and its Recent Progress,” by Louis Agassiz, Edinb. New PhiL 
Journ.^ Vol. XXXIII., p. 217, 1842 (with map). 

® Mr. Milne discovered that the middle shelf of Glen Roy, which 
Mr. Darwin stated was “ not on a level with any watershed” (Darwin, 
loc. cit., p. 43), exactly coincided with a watershed at the head of Glen 
Glaster (Milne, loc. cit.^ p. 398). 

® The creeks which penetrate the western shores of Tierra del Fuego 
are described as “ almost invariably much shallower close to the open 
sea at their mouths than inland. . . . This shoalness of the sea-channels 
near their entrances probably results from the quantity of sediment 
formed by the wear and tear of the outer rocks exposed to the full force of 
the open sea. I have no doubt that many lakes—for instance, in Scotland 
—which are very deep within, and are separated from the sea appa¬ 
rently only by a tract of detritus, were originally sea-channels, with banks 
of this nature near their moutlis, which have since been upheaved ” {Geol, 

Obs. S. America, p. 24, footnote). 

* “ On the Ancient Glaciers of Forfarshire.” Proc. Geol. Soc., Vol. III. 
p. 337, 1840. 
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Letter 522 give my Opinion as briefly as I can, and I have endeavoured 
my best to be honest. Poor Mrs. Lyell will have, I foresee', 
a long letter to read aloud, but I will try to write better than 
usual. Imprimis, it is provoking that Mr. Milne ^ has read 
my paper ^ with little attention, for he makes me say .several 
things which I do not believe—as, that the water sunk sud¬ 
denly! (p. 10), that the Valley of Glen Roy, p. 13, and Spean 
was filled up with detritus to level of the lower shelf, against 
which there is, I conceive, good evidence, etc., but I suppose 
it is the consequence of my paper being most tediously 
written. He gives me a just snub for talking of demon¬ 
stration, and he fights me in a very pleasant manner. Now 
for business. I utterly disbelieve in the barriers ^ for his 
lakes, and think he has left that point exactly where it was 
in the time of MacCuIloch^ and Dick.® Indeed, in showing 
that there is a passage at Glen Glaster at the level of the 
intermediate shelf, he makes the difficulty to my mind greater.® 
When I think of the gradual manner in which the two upper 
terraces die out at Glen Collarig and at the mouth of Glen 
Roy, the smooth rounded form of the hills there, and the lower 
shelf retaining its usual width where the immense barrier 
stood, I can deliberately repeat '*that more convincing 
proofs of the non-existence of the imaginary Loch Roy could 
scarcely have been invented with full play given to the 
imagination,'* etc.: but I do not adhere to this remark with 
such strength when applied to the glacier-lake theory. 
Oddly, I was never at all staggered by this theory until 
now, having read Mr. Milne’s argument against it. I now 
can hardly doubt that a great glacier did emerge from Loch 
Treig, and this by the ice itself (not moraine) might have 
blocked up the three outlets from Glen Roy. I do not. 


^ “ On the Parallel Roads of Lochaber, etc.” Trans, R. Soc. Edinb,, 
Vol. XVI., p. 395, 1849. [Read March ist and April 5th, 1847.] 

* “Observations on the Parallel Roads of Glen Roy, etc.” Phil, 
Trans, R, Soc,, 1839, p. 39. [Read Feb. 7th, 1839.] 

“ See note 3, Letter 521. 

^ “ On the Parallel Roads of Glen Roy.” Geol, Trans., Vol. IV., 
p. 314, 1817 (with several maps and sections). 

* “On the Parallel Roads of Lochaber.” Trans. R. Soc. Edinb., 
Vol. IX., p. I, 1823. 

® See note 2, p. 181. 
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however, yet believe in the glacier theory, for reasons which Lett^ 
I will presently give. 

^ There are three chief hostile considerations in Mr. Milne’s 
paper. First, the Glen [shelf?], not coinciding in height with 
the upper one [outlet?], from observations giving 12 ft, 15 ft, 

29 ft., 23 ft.: if the latter are correct the terrace must be quite 
independent, and the case is hostile ; but Mr. Milne shows that 
there is one in Glen Roy 14 ft below the upper one, and a 
second one again (which I observed) beneath this, and then 
we come to the proper second shelf. Hence there is no great 
improbability in an independent shelf having been found in 
Glen Ghioy. - . 

This leads me to Mit Milne’s second class of facts (obvious 
to every ohe)^ namely the non^exten^ion of the three shelves 
beyond Glen Roy; but I abide by what I have written on 
that point, and repeat that if in Glen Roy, where circumstances 
have been so favourable for the preservation or formation of 
the terraces, a terrace could be formed quite plain for three- 
quarters of a mile with hardly a trace elsewhere, we cannot 
argue, from the non-existence of shelves, that water did not 
stand at the same levels in other valleys.' Feeling absolutely 
convinced that there was no barrier of detritus at the mouth 
of Glen Roy, and pretty well convinced that there was none 
of ice, the manner in which the terraces die out when entering 
Glen Spean, which must have been a tideway, shows on what 
small circumstances the formation of these shelves depended. 

With respect to the non-existence of shelves in other parts of 
Scotland, Mr. Milne shows that many others do exist, and 
their heights above the sea have not yet been carefully 
measured, nor have even those of Glen Roy, which I suspect 
are all 100 feet too high. Moreover, according to Bravais,^ 
we must not feel sure that either the absolute height or the 
intermediate heights between the terraces would be at all the 
same at distant points. In levelling the terraces in Lochaber, 
all, I believe, have been taken in Glen Roy, nearly N. and S. 
There should be levels taken at right angles to this line and 
to the Great Glen of Scotland or chief line of elevation. 

Thirdly, the nature of the outlets from the supposed lakes. 

^ “ On the Lines of Ancient Level of the Sea in Finmark.” By A. 
Bravais, Member of the Scientific Commission of the North. Quart 
Joum. GeoL Soc.^ Vol. I., p. 534, 1845 (a translation). 
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i^ter 522 This appears to me the best and newest part of the paper. 
If Sir James Clark ^ would like to attend to any particular 
points, direct his attention to this : especially to follow Gkn 
Glaster from Glen Roy to L. Laggan. Mr. Milne describes 
this as an old and great river-course with a fall of 212 feet 
He states that the rocks are smooth on upper face and rough 
on lower, but he does not mention whether this character 
prevails throughout the whole 212 vertical feet—a most im¬ 
portant consideration ; nor does he state whether these rocks 
are polished or scratched, as might have happened even to a 
considerable depth beneath the water (Mem. great icebergs in 
narrow fiords of T. del Fuego^) by the action of icebergs, for 
that icebergs transported boulders on to terraces, I have no 
doubt Mr. Milne’s description of the outlets of his lake 
sound to me more like tidal channels, nor does he give any 
arguments how such are to be distinguished from old river- 
courses. I cannot believe in the body of fresh water which 
must, on the lake theory, have flowed out of them. At the 
Pass of Mukkul he states that the outlet is 70 feet wide and 
the rocky bottom 21 feet below the level of the shelf, and that 
the gorge expands t6 the eastwards into a broad channel of 
several hundred yards in width, divided in the middle by 
what has formerly been a rocky islet, against which the waters 
of this large river had chafed in issuing from the pass. We 
know the size of the river at the present day which would 
flow out through this pass, and it seems to me (and in the 
other given cases) to be as inadequate ; the whole seems to 
me far easier explained by a tideway than by a formerly 
more humid climate. 

With respect to the very remarkable coincidence between 
the shelves and the outlets (rendered more remarkable by 

' Sir James Clark (1788-1870) was for some years a medical officer 
in the Navy ; he afterwards practised in Rome till he moved to London 
in 1826. On the accession of Queen Victoria he was made Physician in 
Ordinary and received a baronetcy; he was elected into the Royal 
Society in 1832. {Diet. Nat. 1857 ; article by Dr. Noraian 

Moore.) 

* In the Voyage of the Beagle a description is given of the falling of 
great masses of ice from the icy cliffs of the glaciers with a crash that 
“reverberates like the broadside of a man-of-war, through the lonely 
channels ” which intersect the coast-line of Tierra del Fuego. Loc. cit.^ 
p. 246. 
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Mr. Milne’s discovery of the outlet to the intermediate shelf letter 
at Glen Glaster^X Mr. Milne gives only half of my explana¬ 
tion ; he alludes to (and disputes) the smoothing and silting- 
up action,, which I still believie in. I state: If we consider what 
must take place during the gradual rise of a group of islands, 
we shall have the currents endeavouring to cut down and 
deepen some shallow parts in the channels as they are suc- 
ce^ively brought near the surface, but tending from the 
opposition of tides to choke up others with littoral deposits. 
During a Ipng interval of rest, from the length of time allowed 
to the above processes, the tendency would often prove effect¬ 
ive, both in ferming, by accutnulation of matter, isthmuses, 
and m ke^^ open channela Hence such isthmuses ^d 
cbann^ jmt k^pt open would oftener be formed af the feycl 
Wipers held at the interval of rest, than at any 
other (p. 65). I look at the Pass of Mukkul (21 feet deep, 
Milne) as a channel just kept open, and the head of Glen Roy 
(where there is a great bay silted up) and of Kilfinnin (at both 
which places there are level-topped mounds of detritus above 
the level of the terraces) as instances of channels filled up 
at the stationary levels. I have long thought it a probable 
conjecture that when a rising surface becomes stationary it 
becomes so, not at once, but by the movements first becoming 
very slow ; this would greatly favour the cutting down many 
gaps in the mountains to the level of the stationary periods. 

Glacier Theory ,—If a glacialist admitted that the sea, 
before the formation of the terraces, covered the country 
(which would account for land-straits above level of terraces), 
and that the land gradually emerged, and if he supposed his 
lakes were banked by ice alone, he would make out, in my 
opinion, the best case against the marine origin of the terraces. 
From the scattered boulders and till, you and I must look at 
it as certain that the sea did cover the whole country, and 
I abide quite by my arguments from the buttresses, etc., 
that water of some kind receded slowly from the valleys of 
Lochaber (I presume Mr. Milne admits this). Now, I do not 
believe in the ice-lake theory, from the following weak but 
accumulating reasons: because, ist, the receding water must 
have been that of a lake in Glen Spean, and of the sea in the 


^ See Letter 521, note 2, p. 181. 
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Letter 522 otlier valkys of Scotland, where I saw similar buttresses 
at many levels; 2nd, because the outlets of the supposed 
lakes as already stated seem, from Mr. Milne’s statements, too 
much worn and too large; 3rd, when the lake stood at the 
three-quarters of a mile shelf the water from it must have 
flowed over ice itself for a very long time, and kept at the 
same exact level: certainly this shelf required a long time 
for its formation; 4th, I cannot believe a glacier would 
have blocked up tlxe short, very wide valley of Kilfinnin, the 
Great Glen of Scotland also being very low there; 5th 
the country at sohie places where Mr. Milne has described 
terraces is not mountainous, and the number of ice-lakes 
appears to me very improbable; 6th, I do not believe any 
lake could scoop the rocks so much as they are at the entrance 
to Loch Treig or cut them off at the head of Upper Glen 
Roy; 7th, the very gradual dying away of the terraces at 
the mouth of Glen Roy does not look like a barrier of any 
kind; 8th, I should have expected great terminal moraines 
across the mouth of Glen Roy, Glen Collarig, and Glaster, 
at least at the bottom of the valleys. Such, I feel pretty 
sure, do not exist. 

I fear I must have wearied you with the length of this 
letter, which I have not had time to arrange properly. I 
could argue at great length against Mr. Milne’s theory of 
barriers of detritus, though I could help him in one way—^viz., 
by the soundings which occur at the entrances of the deepest 
fiords in T. del Fuego. I do not think he gives the smallest 
satisfaction with respect to the successive and comparatively 
sudden breakage of his many lakes. 

Well, I enjoyed my trip to Glen Roy very much, but it 
was time thrown away. I heartily wish you would go there ; 
it should be some one who knows glacier and iceberg action, 
and sea action well. I wish the Queen would command you. 

I had intended being in London to-morrow, but one of my 
principal plagues will, I believe, stop me ; if I do I will 
assuredly call on you. I have not yet read Mr. Milne on 
Elevation,^ so will keep his paper for a day or two. 

P.S.—As you cannot want this letter, I wish you would 

^ “On a Remarkable Oscillation of the Sea, observed at Various 
Places on the Coasts of Great Britain in the First Week of July, 1843.” 
Trans, R, Soc, Edinb,, Vol. XV., p. 609, 1844. 
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return it to me, as it will serve lis a. memorandum for mc; 

Possibly I shall write to Mr. Chambers,^ though -1 do not 
know whether he will care about what I think on' the 
subject. This letter is too long and ill-written for Sir J. 

Clark. , . 

To Lady Lyell. . Letter 523 

[Octoter 4tli, 1 ^ 7*1 

I enclose a letter from Chamb^s, which has pleased 
very much (which* please return), but I cannot feel quite so 
sure as he does. If the ^Lo^aber and Tweed roads really 
turnout level, the sea theory is proved. What 

a proof equality of elevation, wt^ch dc^. not 

suipr^ mi t^. i fear ^ I dt^ Of dpUbt, fOr 

& %s 1 retfe^l^r there are numerous; n§at Gai|fe- 

shiels, with small intervals of height, so that the coincidence 
of height might be cooked. Chambers does not seem aware 
of one very striking coincidence, viz. that I made by careful 
measurement my Kilfinnin terrace 1202 feet above sea, and 
now Glen Gluoy is 1203 feet, according to the recent more 
careful measurements. Even Agassiz ^ would be puzzled to 
block up Glen Gluoy and Kilfinnin by the same glacier, and 
then, moreover, the lake would have two outlets. With respect 
to the middle terrace of Glen Roy—seen by Chambers 
in the Spean (figured by Agassiz, and seen by myself but 
not noticed, as I thought it might have been a sheep track) 

—it might yet have been formed on the ice-lake theory by 
two independent glaciers going across the Spean, but it is 
very improbable that two such immense ones should not 
have been united into one. Chambers, unfortunately, does 
not seem to have visited the head of the Spey, and I have 
written to propose joining funds and sending some young 
surveyor there. If my letter is published in the Scotsman^ 
how Buckland,® as I have foreseen, will crow over me: he 

^ R. Chambers, the author of Ancient Sea Margins^ 1848. (See 
Life and Letters^ I., p. 361) ; also note i to Letter 519, to Mr. Milne- 
Home from Mr. Chambers. 

* ‘*On the Glacial Theory,” by Louis Agassiz, Edinh. New Phil, 

Joum.^ Vol. XXXI 11 ., p. 217, 1842. The parallel terraces are dealt with 
by Agassiz, pp. 236 et seq, 

^ Professor Buckland may be described as joint author, with Agassiz, 
of the Glacier theory. 
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^3 wiU teSl be always knew that I was wrong, but now I 
gbal'1 have rather ridiculously to say, “but I am all right 
again.’' 

I have been a good deal interested in Miller,^ but I find it 
not quick reading, and Emma has hardly begun it yet. I 
rather wish the scenic descriptions were shorter, and that 
there was a little less geologic eloquence. 

Lyell’s picture now hangs over my chimneypiece, and 
uncommpnly glad I am to have it, and thank you for it. 

Letter 524 Lyell. 

Down, Sept. 6th [i86i]. 

I think the enclosed is worth your reading, I am smashed 
to atoms about Glen Roy. My paper was one long gigantic 
blunder from beginning to end.^ Eheu ! Eheu ! 

Letter 525 To C* LyelL 

Down, Sept. 22nd [1861]. 

I have read Mr. Jamieson's last letter, like the former 
ones, with very great interest.® What a problem you have 
in hand! It beats manufacturing new species all to bits, 
It would be a great personal consolation to me if Mr. J. can 
admit the sloping Spean terrace to be marine, and would 
remove one of my greatest difficulties—viz. the vast contrast 
of Welsh and Lochaber valleys. But then, as far as I dare 
trust my observations, the sloping terraces ran far up the 
Roy valley, so as to reach not far below the lower shelf. If 
the sloping fringes are marine and the shelves lacustrine, 
all I can say is that nature has laid a shameful trap to catch 
an unwary wretch. I suppose that I have underrated the 
power of lakes in producing pebbles ; this, I think, ought to 
be well looked to. I was much struck in Wales on carefully 

^ Hugh Miller’s First Impressions of England and its People^ London, 
1847. 

* See Life and Letters^ I., pp. 68, 69, also pp. 290, 291. 

* Mr. Jamieson visited Glen Roy in August 1861 and in July 1862. 
His paper “ On the Parallel Roads of Glen Roy, and their Place in the 
History of the Glacial Period,” was published in the Quarterly fournal 
of the Geological Society in 1863, Vol. XIX., p. 235. His latest con¬ 
tribution to this subject was published in the Quarterly foumal^ 
Vol. XLVIIL, p. 5, 1892. 
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comparing the glacial scratches under a lake (formed by aLeit^ ^ 
moraine and which must have existed since the Glacial 
epoch) and above water, and I could perceive no difference. 

I believe I saW many such beds'of'good pebiAes on level of 
lower shelfi which* at^ the-time I mnM, not belle\^ coiild have 
been found on shores of lake. The land-strails and little 
cliffs above tbemy to which I referred, were quite above the 
highest shelf; they may be of much more ancient dateth^^ 
the shelves. Some terrace-like fringes at head of the 
strike me as very suspicious. Mn J. refers to absence of 
pebbles at considerable ife^hts: 'he must remember that 
evay storm, €Vefy deer, eveiy hare which runs tends to roll 
^bMes goes^ d may 

to this 

Pt. a great isolate* ipHttz-HfePomitein 

5,0od Tt high, and I could' find hot ahe pebble except on 
one Very small spot, where a ferruginous spring had firmly 
cemented a few to the face of mountain. If the Lochaber 
lakes had been formed by an ice-period posterior to the 
(marine?) sloping terraces in the Spean, would not Mr. J. 
have noticed gigantic moraines across the valley opposite 
the opening of Lake Treig? I go so far as not to like 
making the elevation of the land in Wales ' and Scotland 
considerably different with respect to the ice-period, and 
still more do I dislike it with respect to E. and W. Scotland. 

But I may be prejudiced by having been so long accustomed 
to the plains of Patagonia. But the equality of level (barring 
denudation) of even the Secondary formations in Britain, 
after so many ups and downs, always impresses my mind, 
that, except when the crust-cracks and mountains are formed, 
movements of elevation and subsidence are generally very 
equable. 

But it is folly my scribbling thus. You have a grand 
problem, and heaven help you and Mr. Jamieson through it. 

It is out of my line nowadays, and above and beyond me. 


^ Geolog. Obs. on South America^ p. 79. “On the flanks of the 
mountains, at a height of 300 or 400 feet above the plain, there were a 
few small patches of conglomerate and breccia, firmly cemented by 
ferruginous matter to the abrupt and battered face of the quartz—traces 
being thus exhibited of ancient sea-action.” 
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To J. D. Hooker. 

Down, Sept. 28th [i86ij 

It is, I believe, true that Glen Roy shelves (I remember 
your Indian letter) were formed by glacial lakes. I persuaded 
Mr. Jamieson, an excellent observer, to go and observe them; 
and this is his result. There are some great difficulties to be 
explained, but I presume this will ultimately be proved the 
truth. . . . : 

Letter 527 To C. Lyell. 

Down, Oct. 1st [18613. 

Thank you for the most interesting correspondence. What 
a wonderful case that of Bedford.^ I thought the problem 
sufficiently perplexing before, but now it beats anything I 
ever heard of. Far from being able to give any hypothesis 
for any part, I cannot get the facts into my mind. What a 
capital observer and reasoner Mr. Jamieson is. The only 
way that I can reconcile my memory of Lochaber with the 
state of the Welsh valleys is by imagining a great barrier, 
formed by a terminal moraine, at the mouth of the Spean, 
which the river had to cut slowly through, as it drained the 
lowest lake after the Glacial period. This would, 1 can 
suppose, account for the sloping terraces along the Spean. 
I further presume that sharp transverse moraines would not 
be formed under the waters of the lake, where the glacier 
came out of L. Treig and abutted against the opposite side 
of the valley. A nice mess I made of Glen Roy ! I have no 
spare copy of my Welsh paper it would do you no good 
to lend it. I suppose I thought that there must have been 
floating ice on Moel Tryfan. I think it cannot be disputed 
that the last event in N. Wales was land-glaciers, I could 
not decide where the action of land-glaciers ceased and marine 
glacial action commenced at the mouths of the valleys. 

What a wonderful case the Bedford case. Does not the 


1 No doubt this refers to the discovery of flint implements in the 
Valley of the Ouse, near Bedford, in 1861 (see LyelFs Antiquity of Man, 
pp. 163 et seq.y 1863). 

® “ Notes on the Effects produced by the Ancient Glaciers of 
Caernarvonshire, and on the Boulders transported by Floating Ice,” 
Edirib. New PkiL Journ,, Vol. XXXIII., p. 352, 1842. 
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N. American view of warmer |>r mere equable period, aftef L^er 
great Glacial period, become mtK^hrmre probable in Europe? 

But I am very poorly to-day^ and vety stupid, and hate 
everybody and everything. One lives only to ma^ blunders. 

I am going to write a little book for Murray on Orchids,^ and 
to-day I hate them worse than everything. So farewell, in 
a sweet frame of mind. 


To C Lyell. L^«r 

; , Oct 14th 

I return Jamieson’s capital let^* I have no comments, 
except my diffictrjlies, and that 

npm^awd‘ fcj# ievenn^feM gf^i' ' prt^' %6f 
%^ng1n|^sv ''It certi^iy fe a 'case, 

monument of the old Ice-perrod. eight 

to-give a woodcut. How many have blundered over those 
horrid shelves! 

That was a capital paper by Jamieson* in the last GeoL 
Journal I was never before fully convinced of the land 
glaoialisation of Scotland before, though Chambers tried 
hard to convince me. 

I must say I differ rather about Ramsay’s ® paper ; 
perhaps he pushes it too far. It struck me the more from 
remembering some years ago marvelling what could be the 
meaning of such a multitude of lakes in Friesland and other 
northern districts, Ramsay wrote to me, and I suggested 
that he ought to compare mountainous tropical regions with 
northern regions. I could not remember many lakes in any 
mountainous tropical country. When Tyndall talks of 
every valley in Switzerland being formed by glaciers, he 
seems to forget there are valleys in the tropics ; and it is 
monstrous, in my opinion, the accounting for the Glacial 
period in the Alps by greater height of mountains, and 
their lessened height, if I understand, by glacial erosion. 


^ On the Various Contrivances by which Orchids are Fertilised by 
Insects^ London, 1862, 

* “ On the Drift and Rolled Gravel of the North of Scotland,” Quart 
Joum. GeoL Soc.^ Vol. XVI., p. 347, i86o.- 

® “ On the Glacial Origin of Certain Lakes, etc.,” Quart, Joum, GeoL 
Soc,^ Vol. XVIII., p. 185. See Letter 503. 
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^iater ultfa crepidam,” I thitik, applies in this case to 
him. I am hard at work on Vanation under Domestication} 
P.S.—I am rather overwhelmed with letters at present, 
and it has jast occurred to me that perhaps you will forward 
my note to Mr. Jamieson ; as it will show that I entirely 
yfeld. I do believe every word in my Glen Roy paper is false. 


Letter 5^9 


To C. Lyell. 

Down, Oct. 20th [1861]. 


Notwithstanding the orchids, I have been very glad to 
see Jamieson’s letter; no doubt, as he says, certainty will 
soon be reached. 

With respect to the minor points of Glen Roy, I cannot 
feel easy with a mere barrier of ice; there is so much sloping, 
stratified detritus in the valleys. I remember that you some¬ 
where have stated that a running stream soon cuts deeply, 
into a glacier. I have been hunting up all old references 
and pamphlets, etc., on shelves in Scotland, and will send 
them off to Mr. J., as they possibly may be of use to him 
if he continues the subject. The Eildon Hills ought to 
be specially examined. Amongst MS. I came across a very 
old letter from me to you, in which I say: “If a glacialist 
admitted that the sea, before the formation of the shelves, 
covered the country (which would account for the land-straits 
above the level of the shelves), and if he admitted that the land 
gradually emerged, and if he supposed that his lakes were 
banked up by ice alone, he would make out, in my opinion, 
the best case against the marine origin of the shelves.”® 
This seems very much what you and Mr. J. have come to. 

The whole glacial theory is really a magnificent subject. 


Lett«iS3o To C. Lyell. 

Down, April ist [1862]. 

I am not quite sure that I understand your difficulty, so 
I must give what seems to me the explanation of the glacial 
lake theory at some little length. You know that there is a 
rocky outlet at the level of all the shelves. Please look at my 
map.® I suppose whole valley of Glen Spean filled with ice; 

» Published 1868. 

* See Letter 522, p. 185. 

• The map accompanying Mr. Darwin’s paper in the Phil. Trans. 
P. Soc., 1839. 
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then water would escape from an outlet at Loch Spey, and better #101 
the highest shelf would be first formed. Secondlyrice began ^ 
to retreat, and water will flow for short tioie Q'v^er-its surface; 
but as soon as it retreated from behind the hiU marked Craig 
Dhu, where the outlet on level of second shelf was discovered 
by Milne,^ the watet would flow from it and , the second 
shelf would be formed. This supposes that a vast bstrrier 
of ice still remains under Ben Nevis, along all the lower r 
part of the Spean. Lastly, I suppose the ice disappeared' 
everywhere along Loggan, L. Treig, and Glen Spean, 
except close under Ben Nevis, where it still formed a barrier, 
the water flowing ^nt at level of lowest shelf by the Pass 
of Mukkul at h^d of L. Loggan, This seems to me to 
account for everything. It presupposes that the shelves were 
tow^nrds the close of the Glacial period. I come up 
to London to read on Thursday a short paper at the Linnean 
Society. Shall I call on Friday morning at 9.30 and sit 
half an hour with you ? Pray have no scruple to send a line 
to Queen Anne Street to say "No” if it will take anything 
out of you. If I do not hear, I will come. 

To J. Prestwich. Lett,, 53, 

Down, Jan. 3rd, 1880. 

You are perfectly right,^ As soon as I read Mr. Jamie¬ 
son’s article on the parallel roads, I gave up the ghost with 
more sighs and groans than on almost any other occasion in 
my life. 

IV. Coral Reefs, Fossil and Recent, 1841-81. Letter 532 
To C. Lyell. 

Shrewsbury, Tuesday, 6 th [July, 1841]. 

Your letter was forwarded me here. I was the more glad 
to receive it, as I never dreamed of your being able to find 
time to write, now that you must be so very busy; and I 
had nothing to tell' you about myself, else I should have 
written. I am pleased to hear how extensive and successful 
a trip you appear to have made. You must have worked 

^ See note 2 on Letter 521, p. 181. 

* Prof. Prestwich's paper on Glen Roy was published in the P/iil, 

Trans, R, Soc, for 1879, p. 663. 
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E@t^532 ba*^, your. Silurian subject well in your head, to 

ha^ profited by so short an excursion. How I should have 
eaijo^d to have followed you about the coral-limestone. I 
once was. close to Wenlock,^ something such as you describe, 
and made- a rough drawing, I remember, of the masses of 
chfal. But the degree in which die whole mass was regularly 
stratified, and the quantity of mud, made me think that the 
reefs could never have been like those in the Pacific, but 
that they most resembled those on the east coast of Africa, 
which, seem (from charts and descriptions) to confine extensive 
flats and miangrove swamps with mud, or like some imperfect 
00^ about the .West India Islands, within the reefs of which 
there are large swamps. All the reefs I have myself seen 
could be associated only with nearly pure calcareous rocks. 
I have received a description of a reef lying some way off 
the coast near Belize {terra firma), where a thick bed of 
mud seems to have invaded and covered a coral reef, leaving 
but very few islets yet free from it. But I can give you no 
precise information without my notes (even if then) on these 
heads. . . . 

Bermuda differs much from any other island I am 
acquainted with. At first sight of a chart it resembles an 
atoll; but it differs from this structure essentially in the 
gently shelving bottom of the sea all round to some distance; 
in the absence of the defined circular reefs, and, as a conse¬ 
quence, of the defined central pool or lagoon ; and lastly, in 
the height of the land. Bermuda seems to be an irregular, 
circular, flat bank, encrusted with knolls and reefs of coral, 
with land formed on one side. This land seems once to have 
been more extensive, as on some parts of the bank farthest 
removed from the island there are little pinnacles of rock of 
the same nature as that of the high larger islands. I cannot 
pretend to form any precise notion how the foundation of so 
anomalous an island has been produced, but its whole history 
must be very different from that of the atolls of the Indian 
and Pacific oceans—though, as I have said, at first glance of 
the charts there is a considerable resemblance. 

‘ The Wenlock limestone (Silurian) contains an abundance of corals. 
“The rock seems indeed to have been formed in part by massive sheets 
and bunches of coral” (Geikie, Text-book of Geology, 1882, p. 678). 
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Letter 5331 


[184a.] 

Considering the probability of subsidence in the middle 
of the great oceans being very slow; considering in hpw 
many spaces, both large ones and small ones (within areas 
favourable to the growth of corals), reefs are absent, which 
shows that their presence is determined by peculiar con¬ 
ditions; considering the possible chance of subsidence being 
more rapid than the upward growth of the reefs; considering 
that reefs not very rarely perish (as I.cannof doubt) on part, 
or round the whole, of soRje encircled islands and atolls: 
consid^ng these. things, I. admit as very improbable that 
the pojywfe^ shovdd continue. living on and above the same 
rerf during a subsidence of very many thousand fe^t; and, 
th^tfdre that they should form masses of enormous thickness 
say at most above 5,000 feet.^ This admission, I believe, is 
in no way fatal to the theory, though it is so to certain few 
passages in my book. 

In the areas where the large groups of atolls stand, and 
where likewise a few scattered atolls stand between such 
groups, I always imagined that there must have been great 
tracts of land, and that on such large tracts there must have 
been mountains of immense altitudes. But not, it appears to 
me, that one is only justified in supposing that groups of 
islands stood there. Ihere are (as I believe) many con¬ 
siderable islands and groups of islands (Galapagos Islands, 
Great Britain, Falkland Islands, Marianas, and, I believe, 
Viti groups), and likewise the majority of single scattered 
islands, all of which a subsidence between 4,000 and 5,000 
feet would entirely submerge or would leave only one or two 
summits above water, and hence they would produce either 
groups of nothing but atolls, or of atolls with one or two 
encircled islands. I am far from wishing to say that the 
islands of the great oceans have not subsided, or may not 

* “... As we know that some inorganic causes are highly injurious 
to the growth of coral, it cannot be expected that during the round of 
change to which earth, air, and water are exposed, the reef-building 
polypifers should keep alive for perpetuity in any one place; and still 
less can this be expected during the progressive subsidences ... to 
which by our theory these reefs and islands have been subjected, and 
are liable” (The Structure and Distribution of Coral Reefs, p. 107 : 
London, 1842). 
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Letter S33 continue to subside, any number of feet, but if the average 
dumtioh (from all causes of destruction) of reefs on the same 
spot is liibited, then after this limit has elapsed the reefs 
would perish, and if the subsidence continued they would be 
carried down ; and if the group consisted only of atolls, only' 
open ocean would be left; if it consisted partly or wholly 
of encircled islands, these would be left naked and reefless, 
but should the area again become favourable for growth of 
reefs, new barrier-reefs might be formed round them. As an 
illustration of this notion of a certain average duration of 
reefs on the same spot, compared with the average rate 
of subsidence, we may take the case of Tahiti, an island of 
7,000 feet high. Now here the present barrier-reefs would 
never be continued upwards into an atoll, although, should 
the subsidence continue at a period long after the death of 
the present reefs, new ones might be formed high up round 
its sides and ultimately over it. The case resolves itself 
into; what is the ordinary height of groups of islands, of 
the size of existing groups of atolls (excepting as many of 
the highest islands as there now ordinarily occur encircling 
barrier-reefs in the existing groups of atolls)? and likewise 
what is the height of the single scattered islands standing 
between such groups of islands ? Subsidence sufficient to 
bury all these islands (with the exception of as many of 
the highest as there are encircled islands in the present 
groups of atolls) my theory absolutely requires, but no more. 
To say what amount of subsidence would be required for 
this end, one ought to know the height of all existing islands, 
both single ones and those in groups, on the face of the 
globe—and, indeed, of half a dozen worlds like ours. The 
reefs may be of much greater [thickness] than that just 
sufficient on an average to bury groups of islands; and the 
probability of the thickness being greater seems to resolve 
itself into the average rate of subsidence allowing upward 
growth, and average duration of reefs on the same spot. 
Who will say what this rate and what this duration is ? but 
till both are known, we cannot, I think, tell whether we ought 
to look for upraised coral formations (putting on one side 
denudation) above the unknown limit, say between 3,000 and 
5,000 feet, necessary to submerge groups of common islands. 
How wretchedly involved do these speculations become. 
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To E. von Mojsisovics. Letter 

Down, Jan. 29th, 1879. 

I thank you cordially for the continuation of your 
fine work on the Tyrolese Dolomites,^ with its striking 
engravings and the maps, which are quite wonderful from 
the amount of labour which they exhibit, and. its extreme 
difficulty. I well remember more than forty yeaLrs ago 
examining a section of Silurian limestone contain^ many 
corals, and thinking to mysejf that it would be for ev^ 
Impossible to discover whether; the ancient corak had formed 
atolls or b^rier re^fs; jbq you may well believe that your 
^eatjy as soon as I can find time to 
irua^i it?;:lJ iamrmi^^-^bliged phQtogr^h, and from 

its app^ance rejoice to. see that tp^ch more good work may 

expected from you. 

J enclose my own photograph, in case you should like to 
possess a copy. 

To A. Agassiz.^ Letter 

Part of this letter is published in Life and Letters^ III., pp. 183, 184. 

Down, May 5th, 1881. 

It was very good of you to write to me from Tortugas, as 
I always feel much interested in hearing what you are about, 
and in reading your many discoveries. It is a surprising 
fact that the peninsula of Florida ^ should have remained at 
the same level for the immense period requisite for the 
accumulation of so vast a pile of debris. 

You will have seen Mr. Murray’s views ^ on the formation 
of atolls and barrier reefs. Before publishing my book, I 
thought long over the same view, but only as far as ordinary 
marine organisms are concerned, for at that time little was 
known of the multitude of minute oceanic organisms. I 
rejected this view, as from the few dredgings made in the 

^ Dolomitriffe Siidtirols und Venetiens : Wien, 1878. 

^ See note, p. 147. 

® Alexander Agassiz published a paper on “The Tortugas and Florida 
Reefs” m the Mefn, A?ner. Acad. Arts and Sci,^ XL, p. 107, 1885. See 
also his Three Cruises of the Blake, Vol. L, 1888. 

^ “ On the Structure and Origin of Coral Reefs and Islands,” Proc. 

R. Soc. Edin., Vol. X., p. 505, 1880. Prof. Bonney has ^ven a summary 
of Sir John Murray’s views in Appendix ll. of the third edition of Darwin’s 
Coral Reefs, 1889. 
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mtter Bis in S. Temperate regions, I concluded that shells, 
the todiler corals, etc., etc., decayed and were dissolved 
when not protected by the deposition of sediment • and 
sediment could not accumulate in the open ocean. Cettaiflfy 
shells, etc., were in several cases completely rotten, aiid 
crumbled into mud between my fingers; but you will know 
well whether this is in any degree common. I have expj^ly 
said that a bank at the proper depth would give rise to an 
4^1, whiflh could not be distinguished from one formed 
tdurfiag subi^dence. I can, however, hardly believe, in the 
jfearma- ffresence of as many banks (there having been ft® 
■subsideiise) as there are atolls in the great oceans, wifliin k 
reasonable depth, on which minute oceanic organisms cooid 
have accumulated to the thickness of many hundred fedt. 
I think that it has been shown that the oscillations frofe 
great waves extend down to a considerable depth, and if so 
the oscillating water would tend to lift up (according to an 
old doctrine propounded by Playfair) minute particles lying 
at the bottom, and lallow them to be slowly drifted away 
from the submarine bank by the slightest current. Lastly, 
I cannot understand Mr. Murray, who admits that small 
calcareous organisms are dissolved by the carbonic acid in 
the water at great depths, and that coral reefs, etc., etc., are 
likewise dissolved near the surface, but that this does not 
occur at intermediate depths, where he believes that the 
minute oceanic calcareous organisms accumulate until the 
bank reaches within the reef-building depth. But I suppose 
that I must have misunderstood him. 

Pray forgive me for troubling you at .such a length, but 
it has occurred to me that you might be di.sposed to give, 
after your wide experience, your judgment. If I am wrong, 
the sooner 1 am knocked on the head and annihilated so 
much the better. It still seems to me a marvellous thing 
that there should not have been much and long-continued 
subsidence in the beds of the great oceans. I wish that some 
doubly rich millionaire would take it into his head to have 
borings made in some of the Pacific and Indian atolls, and 
bring home cores for slicing from a depth of 500 or 600 feet.^ 

In 1891 a Committee of the British Association was formed for the 
investigation of an atoll by means of boring. The Royal Society took 
up the scheme, and an expedition was sent to Funafuti, with Prof. Sollas 
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V, Cleavage and Foliation, '184.6-56. , Letter 53$ 

To D. Sharpe,^ 

The following eight letters were written at a time when the subjects ► " * 

of deavs^e and foKation were already occupying the minds of several 
geologists, including Sharpe, Sorby, Rogers, Haughton, Phil^sj and 
Tyndall. The paper by Sharpe referred to was publish^ in 1847 
Joum, GeoL Soc.^ Vol. IIL), and his ideas 'were amplified in two later 
papers yph Y-5 .}^499 and Trans., 1852). Darwin’s own 

views^ ba^d on' his' ob^ryitiOns during the Beagle expedition^ had 
a^i^ared' HI ChaJ). iCtil. *6? Amenca^ (184^) hnd in the Manual 

Sirfe ^rfiaps^owhere so clearly’ex^resse^ 

in ‘fils tndst important contribdrito -to 'the 

^fuestim wg®. ^in 'estabiidring the fact foliation is dftdn a < part of 
the s^me process as deavage, ^d is ‘in nowise necos^rily;connect^ 
with planes of stratification. Herein he was opposed to Lyell and^ the 
other geologists of the day, but time has made good his position. The 
postscript jLo Letter 542 is especially interesting. We are indebted to 
Mr. Harker, of St. John’s College, for this note. 

Down, Aug. 23rd [1846?]. 

I must just send one line to thank you for your note, and 
to say how heartily glad I am that you stick to the cleavage 
and foliation question. Nothing will ever convince me that 
it is not a noble subject of investigation, which will lead 
some day to great views. I think it quite extraordinary 
how little the subject seems to interest British geologists. 

You will, 1 think, live to see the importance of your 

asleader. Another expedition left Sydney in 1897 under the direction of 
Prof. Edgeworth David, and a deeper boring was made. The Reports 
will be published in the Philosophical Transactions^ and will contain Prof. 

David’s notes upon the boring and the island generally. Dr. Hinde’s 
description of the microscopic structure of the cores and other examina¬ 
tions of them, carried on at the Royal College of Science, - South 
Kensington. The boring reached a depth of 1114 ft.; the cores were 
found to consist entirely of reef-forming corals in situ and in fragments, 
with foraminifera and calcareous algae ; at the bottom there were no 
traces of any other kind of rock. It seems, therefore, to us, that unless 
it can be proved that reef-building corals began their work at depths of 
at least 180 fathoms—far below that hitherto assigned—the result gives 
the strongest support to Darwin’s theory of subsidence ; the test which 
Darwin wished to be applied has been fairly tried, and the verdict is 
entirely in his favour. 

^ Daniel Sharpe. See note 3, p. 131. 
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Letter 536 paper ^ recognised. I had always thought that Studer ^ was 
' one of the fewgeolc^sts who had taken a correct and enlarged 

view on the subject. 



Letter 537 . , To D. Sharpe. 

Down [Nov. 1S46]. 

I have been much interested with your letter, and am 
delighted that you have thought my few remarks worth 
attention. My observations on foliation are more deserving 
tbbfid^ce than those on cleavage ; for during my first year 
m dify-il^fe. countries, I was quite unaware of there being 
ti^ny'marlced diffejrence cleavage and stratification; 

% wellr remember my astonishment at coming to the con- 
dusipn that they were totally different actions, and my 
delight at subsequently reading Sedgwick’s views ®; hence at 
titiat time I was only just getting out of a mist with respect 
to cleavage-laminae dipping inwards on mountain flanks. I 
have certainly often observed it—so often that I thought 
myself justified in propounding it as usual. I might perhaps 
have been in some degree prejudiced by Von Buch’s remarks, 
for which in those days I had a somewhat greater deference 
than I now have. The Mount at M. Video (p. 146 of my 
book) ^ is certainly an instance of the cleavage-laminae of a 
hombleridic schist dipping inwards on both sides, for I 
examined this hill carefully with compass in hand and note¬ 
book. I entirely admit, however, that a conclusion drawn 
from striking a rough balance in one’s mind is worth nothing 
compared with the evidence drawn from one continuous line 

^ Probably the paper “On Slaty Cleavage.” Quar^, Joum. Geol. 
Soc.^ Vol. III., p. 74, 1847. 

Several of Bernhard Studer’s papers were translated and published 
in the EMnburgh New Phil.Joum, See Vol. XLIL, 1847 ; Vol. XLIV., 
1848, etc. 

* “ Remarks on the Structure of Large Mineral Masses, and especially 
on the Chemical Changes produced in the Aggregation of Stratified Rocks 
during different periods after their Deposition.” Trans. Geol. Soc., 
VoL III., p. 461, 1835. In the section of this paper dealing with cleavage 
(p. 469) Prof. Sedgwick lays stress on the fact that “ the cleavage is in 
no instance parallel to the true beds.” 

* Geol. Obs. S. America.^ p. 146. The mount is described as con¬ 
sisting of homblendic slate; “ the laminae of the slate on the north and 
south side near the summit dip inwards.” 
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of section. I read Studer’s paper carefully, and drew thel^ettgr 
conclusion stated from it; but I m^y very likely be in an 
error. I only state that. I have frequently seen cleavage- 
laminae dipping inwards on mountain sides; that I cannot 
give up, but I daresay a general extension of the rule (as 
might justly be inferred from the manner of my statement) 
would be quite erroneous. Von Buch’s statement is in his 
Travels in Norway ^; I have unfortunately lost the reference, 
and it is a high crime, I confess, even to refer to an opinion 
without a precise reference. If you never read these travels 
they might be worth skimming, chiefly as an amusement; 
and if 5riou iSce and ^Ihs^d me a line by the general post of 
MaAday^ 6t Tuesday, Lwill eitor^send it ^ with Hopkins 
on Wednesdasy, or bring it myself to the G^logical Society. 

very glad you are going to read Hopkins®; Mis views 
appear to me eminently worth well comprehending; false 
views and language appear to me to be almost universally 
held by geologists on the formation of fissures, dikes, and 
mountain chains. If you would have the patience, I should 
be glad if you would read in my Volcanic Islands from p. 65, 
or even pp. 54 to 72—viz,, on the lamination of volcanic 
rocks ; I may add that I sent the series of specimens there 
described to Professor Forbes of Edinburgh, and he thought 
they bore out my views. 

There is a short extract from Prof. Rogers ® in the last 
Edinburgh New Phil Journal^ well worth your attention, on 
the cleavage of the Appalachian chain, and which seems 
far more uniform in the direction of dip than in any case 
which I have met with ; the Rogers doctrine of the ridge 
being thrown up by great waves I believe is monstrous ; 
but the manner in which the ridges have been thrown over 
(as if by a lateral force acting on one side on a higher level 
than on the other) is very curious, and he now states that the 
cleavage is parallel to the axis-planes of these thrown-over 
ridges. Your case of the limestone beds to my mind is the 

^ Travels through Norway and Lapla^id during the years 1806-8 : 
London, 1813. 

^ “ Researches in Physical Geology ” By W. Hopkins. Phil. Trans. 

R. Soc.^ 1839, p. 381 ; ibid^ 1842, p. 43, etc. 

® “On Cleavage of Slate-strata.” Edinburgh New Phil. Journ.^ 

Vol. XLI., p. 422, 1846. 
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Xette S;^ 'gfea<est difEfiulty dft any mechanical doctrine i thoi^h I <fid 
%ot expiect ever to find actual displacecsent, as ' seems to be 
^oved by your shell evidence. l am extremdy glad yoa 
have taken up this mc®t interesting Subject in such a philo¬ 
sophical spirit; I have no -doubt you will do much in it; 
Sedgwick let a fine Oppor^tunify slip away. I hdpe you will 
get out another section like that in your letter; these are 
the real things wsmted. 


Letter 538 To. D. Sharpe. 

Down, Qan. 184/]. 

I am very much obliged for the MS., which I return. 
I do not quite understand from your note whether you have 
Struck out all on this point in your paper: I much hope not; 
if you have, allow me to urge on you to append a note, 
briefly stating the facts, and that you omitted them in your 
paper from the observations not being finished. 

I am strongly tempted to suspect that the cleavage planes 
will be proved by you to have slided a little over each other, 
and to have been planes of incipient tearing, to use Forbes’ 
expression in ice; it will in that case be beautifully analogical 
with my laminated lavas, and these in composition are inti¬ 
mately connected with the metamorphic schists. 

The beds without cleavage between those with cleavage 
do not weigh quite so heavily .on me as on you. You 
remember, of course, Sedgwick’s facts of limestone, and mine 
of sandstone, breaking in the line of cleavage, transversely 
to the planes of deposition. If you look at cleavage as I do, 
as the result of chemical action or crystalline forces, super¬ 
induced in certain places by their mechanical state of tension, 
then it is not surprising that some rocks should yield more or 
less readily to the crystalline forces. 

^ I think I shall write to Prof. Forbes ^ of Edinburgh, 
with whom I corresponded on ray laminated volcanic rocks, 
to call his early attention to your paper. 

Letter S39 To D. Sharpe. 

Down, Oct. i6th [1851], 

I am very much obliged to you for telling me the results 
of your foliaceous tour, and I am glad you are drawing up an 


^ Prof. D. Forbes. 
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account for the Royal Society.^ I hope you will have a L^ter 5'^ 
good illustration or map of the wavingdine of junction of the 
slate and schist with uniformly directed cleavage and foliation. 

It strikes me as crucial I remember longing fdr an oppor¬ 
tunity to observe this point. All that I say is that when slate 
and the metamorphic schists occur in the same neighbourhood, 
the cleavage and foliation are uniform : of this I have seen 
many cases, but I have never observed slate overlying mica- 
slate. I have, however, observed many cases of glossy 
clay-slate included within mica-schist and gneiss. All your 
other observations on the order, etc., seem very interesting. 

From conversations with Lycll, etc., I recommend you to 
describe in a little detail the nature of the metamorphic 
schists ; especially whether there are quasi-siibstrata 
different varieties of mica-slate or gneiss, etc.; and whether 
you traced such quasi beds into the cleavage slate, I have 
not the least doubt of such facts occurring, from what I have 
seen (and described at M. Video) of portions of fine chloritic 
schists being entangled in the midst of a gneiss district. Have 
you had any opportunity of tracing a bed of marble ? This, 

I think, from reasons given at p. 166 of my S. America^ 
would be very interesting. A suspicion has sometimes 
occurred to me (I remember more especially when tracing 
the clay-slate at the Cape of Good Hope turning into true 
gneiss) that possibly all the metamorphic schists necessarily 
once existed as clay-slate, and that the foliation did not arise 
or take its direction in the metamorphic schists, but resulted 
simply from the pre-existing cleavage. The so-called beds in 




'.‘4 



* ri 


‘, % 


1 “On the Arrangement of the Foliation and Cleavage of the Rocks 
of the North of Scotland.” PM, Trans, R, Soc,^ 1852, p. 445, with 
Plates XXIII. and XXIV. 

* “ I have never had an opportunity of tracing, for any distance, along 
the line both of strike and dip, the so-called beds in the metamorphic 
schists, but I strongly suspect that they would not be found to extend, 
with the same character, very far in the line either of their dip or strike. 
Hence I am led to believe that most of the so-called beds are of the 
nature of complex folia, and have not been separately deposited. Of 
course, this view cannot be extended to thick masses included in the 
metamorphic series, which are of totally different composition from the 
adjoining schists, and which are far-extended, as is sometimes the case 
with quartz and marble ; these must generally be of the nature of true 
strata” {Geological Observations^ p. 166). 
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Letter ^39 the,metamorphip schists, so unlike common cleav^e laminae, 
seems the best, or at least one argument against such a 
suspicion. Yet I think it is a point deserving your notice. 
JHave you thought at all over Rogers’ Law, as he reiterates 
,it, of cleavage being parallel to his axes-planes of elevation ? 

If you know beforehand, will you tell me when your 
j>^per is read, for the chance of my being able to attend ? 
I very seldom leave home, as I find perfect quietude suits 
-my health best. 

Letter 540 . To C« Lyell. 

; Down, Jan. loth, 1855. 

i received your letter yesterday, but was unable to answer 
’ it, as I had to go out at once on business of importance. 1 
!^m very glad that you are reconsidering the subject of folia¬ 
tion ; I have just read over what I have written on the subject, 
and admire it very much,^ and abide by it all. You will not 
readily believe bow closely I attended to the subject, and in 
how many and wide areas I verified my remarks. I see I 
have put pretty strongly the mechanical view of origin ; 
but I might even then, but was afraid, have put my belief 
. stronger. Unfortunately I have not D. Sharpe’s paper here 
to look over, but I think his chief points [are] (i) the foliation 
forming great symmetrical curves, and (2) the proof from 
effects of form of shell ® of the mechanical action in cleaved 
rocks. The great curvature would be, I think, a grand 
discovery of Sharpe’s, but I confess there is some want of 
minuteness in the statement of Sharpe which makes me wi.sh 
to see his facts confirmed. That the foliation and cleavage 
are parts of curves I am quite prepared, from what I have 
seen, to believe; but the simplicity and grandeur of Sharpe’s 
curves rather stagger me. I feel deeply convinced that when 
(and I and Sharpe have seen several most striking and obvious 
examples) great neighbouring or alternating regions of true 
metamorphic schists and clay-slate have their foliations and 
cleavage parallel, there is no way of escaping the conclusion, 
that the layers of pure quartz, feldspar, mica, chlorite, etc., etc., 
are due not to original deposition, but to segregation ; and 
this is I consider the point which I have established. This 

* Geological Observations on South America, Chapter VI., 1846. 

’ This refers to the distortion of shells in cleaved rocks. 
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is very odd, but I suspect ttat great metamorphic areas Are h&titr 
generally derived frofn the metamorphosis of clay-slate, and 
not from alternating layers of ordinary sedimentary matter,. 

I think you have exactly put the Ohief difficulty in its 
strongest light—viz. what would be the result of pure or 
nearly pure layers of very different mineralogical composition 
being metamorphosed? I believe even such might be con¬ 
verted into an ordinary varying mass of metamorphiO schists.' 

I am certain of the correctness of my account of patches of 
chlorite schists enclosed in other schist, and of enormous 
quairtzoSe veins of segre^tion being absolutely continuous 
and cOntemix^raneohs with the folia of quartz, and such, I 
think; might be the result 6f the folia' crossing a true stratum 
c# qUaftz. I think my description of the wonderful and 
Siatitiful laminated volcanic rocks at Ascension would be 
worth your looking at^ 


To C. Lyell. Letter 541 

Down, Jan. HtE [1855]. 

We were yesterday and the day before house-hunting, so 
I could not answer your letter. 1 hope we have succeeded in 
a house, after infinite trouble, but am not sure, in York Place, 

Baker Street 

I do not doubt that I either read or heard from Sharpe 
about the Grampians ; otherwise from my own old suspicion 
I should not have inserted the passage in the manual. 

The laminated rocks at Ascension are described at p. 54.^ 

As far as my experience has gone, I should speak only of 
clay-slate being associated with mica-slate, for when near the 
metamorphic schists I have found stratification so gone that 
I should not dare to speak of them as overlying them. With 
respect to the difficulty of beds of quartz and marble, this 
has for years startled me, and I have longed (since I have felt 
its force) to have some opportunity of testing this point, for 
without you are sure that the beds of quartz dip, as well as 
strike, parallel to the foliation, the case is only just like true 
strata of sandstone included in clay-slate and striking parallel 

Geological Observations on S. America^ pp. 166, 167; also Geological 
Observations on the Volca^iic Islands^ Chap. III. (Ascension), 1844. 

^ Volcanic Islands^ p. 54. “ Singular laminated beds alternating with 
and passing into obsidian.” 
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of the clay-slate, but of course with different 
44g,(e:^$pti-^ in those rare cases when cleavage and stratifi¬ 
cation. are parallel). Having this difficulty before my eyes, I 
was much stri^ck with MacGulloch's statement (p. i66 of 
n^y America) about marble in the metamorphic series not 
formiirg true strata. 

Your expectation of the metamorphic schists sending veins 
into neighbouring rocks is quite new to me ; but I much doubt 
whether you have any right to assume fluidity from almost 
aiiy amount of molecular change. I have seen in fine volcanic 
sandstone clear evidence of all the calcareous matter travelling, 
at least 4^ ft. in distance to concretions on either hand (p. 113 
erf .S. America)} I have not examined carefully, from not, 
soon enough seeing all the difficulties; but I believe, from 
what I have seen, that the folia in the metamorphic schists 
(I do not here refer to the so-called beds) are not of great 
length, but thin out, and are succeeded by others ; and the 
notion I have of the molecular movements is shown in the 
indistinct sketch herewith sent [Fig. 6]. The quartz of 
the strata might here move into the position of the folia 
without much more movement of molecules than in the 
formation of concretions. I further suspect in such cases as 
this, when there is a great original abundance of quartz, 
that great branching contemporaneous veins of segregation 
(as sometimes called) of quartz would be formed. I can 
only thus understand the relation which exists between the 
distorted foliation (not appearing due to injection) and the 
presence of such great veins. 

I believe some gneiss, as the gneiss-granite of Humboldt, 
has been as fluid as gi'anite, but I do not believe that this is 
usually the case, from the frequent alternations of glossy clay 
and chlorite slates, which we cannot suppose to have been 
melted. 

I am far from wishing to doubt that true sedimentary 
strata have been converted into metamorphic schists: all 

^ “Some of these concretions (flattened spherical concretions com¬ 
posed of hard calcareous sandstone, containing a few shells, occurring in 
a bed of sandstone) were 4 ft. in diameter, and in a horizontal line 9 ft. 
apart, showing that the calcareous matter must have been drawn to the 
centres of attraction from a distance of four feet and' a half on both 
sides” (Geolo^cal Observations on S, America^ p. 113). 
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I; can say is, that in the three or four great regions, where I Letter 54^ 
could ascertain the relations, of- tibe metamorphic schists to 
the neighbouring cleaved^ rocks, it was impossible (as it 
appeared to me) to admit that the foliation was due to 
aqueous deposition. Now that you intend agitating the 
subject, it will soon be cleared up* 



Fig. 6. 


To C. Lyell. Letter 542 

27, York Place, Baker Street [1855]. 

I have received your letter from Down, and I have been 
studying my S. American book. 

I ought to have stated [it] more clearly, but undoubtedly 
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Letter ^2 in W. Tierra del Fuego, where clay-slate passes by alternatiou 
into a grand distrkt of mica-schist, and in the Chonos Islands 
and La Plata, where glossy slates occur within the meta< 
morphic schists, the foliation is parallel to the cleavage— 
parallel in strike and dipbut here comes, I am sorry and 
ashamed to say, a great hiatus in my reasoning. I have 
assumed that the cleavage in these neighbouring or inter¬ 
calated beds was (as in more distant parts) distinct from 
stratification. If you choose to say that here the cleavage 
was or might be parallel to true bedding, I cannot gainsaj 
it,, but can only appeal to apparent similarity to the greal 
areas of uniformity of strike and high angle—all certainlj 
unlike, as far as my experience goes, to true stratification 
I have long known how easily I overlook flaws in my owr 
reasoning, and this is a flagrant case; I have been amused 



to find, for I had quite forgotten, how distinctly I give : 
suspicion (top of page 155) to the idea, before Sharpe, o 
cleavage (not foliation) being due to the laminae forminj 
parts of great curves.^ I well remember the fine section a 
the end of a region where the cleavage (certainly cleavage 
had been most uniform in strike and most variable in dip. 

I made with really great care (and in MS. in detail 
observations on a case which I believe is new, and bear 
on your view of metamorphosis (p. 149, at bottom).® 

In a clay-slate porphyry region, where certain thin sedi 
mentary layers of tuff had by self-attraction shortene 

* “ I suspect that the varying and opposite dips (of the cleavag< 
planes) may possibly be accounted for by the cleavage-laminae . . 
being parts of large abrupt curves, with their summits cut off and wor 
down ” ideological Observations on S. America, p. 155). 

* Rid., p. 149. 
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themselves into little curling pieces, and then again into Letter 542 
crystals of feldspar of large size, and which consequently 
were all strictly parallel, the series was perfect and 
beautiful. Apparently also the rounded grains of quartz 
had in other parts aggregated themselves into crystalline 
nodules of quartz. [Fig, 7.] 

I have not been able to get Sorby yet, but shall not 
probably have anything to write on it. I am delighted yon 
have taken up the subject, even if I am utterly floored. 

P.S.—I have a presentiment it will turn out that when 
clay-slate has been metamorphosed the foliation in the resultant 
schist has be^ due generally (if not, as I think, always) 
to the cleavage, and this to a certain degree will save my 
bacon "c (pfease look at my saving clause, p. 167),^ but [with] 
other rocks than that, stratification has been the ruling agent, 
the strike, but not the dip, being in such cases parallel to 
any adjoining clay-slate. If this be so, pre-existing planes 
of division, we must suppose on my view of the cause, de¬ 
termining the lines of crystallisation and segregation, and not 
planes of division produced for the first time during the act 
of crystallisation, as in volcanic rocks. If this should ever be 
proved, I shall not look back with utter shame at my work. 

To J. D. Hooker. Letter 543 

Down, Sept. 8th [1856]. 

I got your letter of the ist this morning, and a real good 
man you have been to write. Of all the things I ever heard, 

Mrs. Hooker’s pedestrian feats beat them. My brother is 
quite right in his comparison of “ as strong as a woman,” as 
a type of strength. Your letter, after what you have seen 
in the Himalayas, etc., gives me a wonderful idea of the 
beauty of the Alps. How I wish I was one-half or one- 

^ “As in some cases it appears that where a fissile rock has been 
exposed to partial metamorphic action (for instance, from the irruption of 
granite) the foliation has supervened on the already existing cleavage- 
planes ; so, perhaps in some instances, the foliation of a rock may have 
been determined by the original planes of deposition or of oblique current 
laminae. I have, however, myself never seen such a case, and I must 
maintain that in most extensive metamorphic areas the foliation is the 
extreme result of that process, of which cleavage is the first effect” 
p. 167). 

VOL. II, 
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543 as ^xotig as Mrs, Hooker : but that is a vain hope 

WtBt have had some very interesting work witl 
glaciers, efe. When will the glacier structure and motior 
ever be settled! When reading Tyndall’s^ paper it seemec 
to me that movement in the particles must come into pla> 
in his own doctrine of pressure ; for he expressly states thal 
if .there be pressure on all sides, there is no lamination 
i ^^se I cannot have understood him, for I should hav^ 
inferred from this that there must have been movemeni 
parallel to planes of pressure. 

Sorby ^ read a paper to the Brit. Assoc., and he com^ 
to the conclusion that gneiss, etc., may be metamorphosed 
cleavage or strata; and I think he admits much chemicai 
segregation along the planes of division. I quite subscrife 
to this view, and should have been sorry to have been ^ 
utterly wrong, as I should have been if foliation was identical 
with stratification. 

I have been nowhere and seen no one, and really have 
no Hews of any kind to tell you. I have been working awaj 
as usual, floating plants in salt water infer alia^ and confound 
them, they all sink pretty soon, but at very different rates 
Working hard at pigeons, etc., etc. By the way, I have beer 
astonished at the differences in the skeletons of domestic 
rabbits. I showed some of the points to Waterhouse, and 
asked him whether he could pretend that they were not aj 
great as between species, and he answered, They are i 
great deal more.” How very odd that no zoologist should 
ever have thought it worth while to look to the real structure 
of varieties. . . . 

^ Prof. Tyndall had published papers “ On Glaciers,” and “ On som( 
Physical Properties of Ice” (Proc. R, Jnst,^ 1854-58) before the date 
of this letter. In 1856 he wrote a paper entitled “ Observations on *Th( 
Theory of the Origin of Slaty Cleavage,’ by H. C. Sorby.” PkiL Mag, 
XIL, 1856, p. 129. 

* “On the Microscopical Structure of Mica-schist:” Brit, Ass, Rej^, 
1856, p. 78. See also Letters 540—542. 
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VI. Age of the Worlds' 1868-77.. 

To J. Croll. 

Down, Sept. 19th, 1868. 

I hope that you will allow me to thank you for sending 
me your papers in the PhiL Magazine?^ I have never, I 
think, in my life been so deeply interested by any geological 
discussion. I now first begin to see what a million means, 
and I feel quite ashamed of myself at the silly way in which 
I have spoken of millions of ye^s. I was formerly a great 
believer in the power of the sea in denudation, and this was 
perhaps natural, as most of my geological work was done 
near sg^-(X)asts and on islands. But it is.a.consolatipnj fp 
me to reflect that as soon as 1 rea 4 i Mr. Whittaker’s paper ^ 
on the escarpments of England, apd Ramsay * and Jutes’* 
papers, I gave up in my own mind the case; but I never 
fully realised the truth until reading your papers just 
received. How often I have speculated in vain on the origin 
of the valleys in the chalk platform round this place, but now 
all is clear. I thank you cordially for having cleared so 
much mist from before my eyes. 

To T. Mellard Reade. 

Down, Feb. 9th, 1877. 

I am much obliged for your kind note, and the present 
of your essay. I have read it with great interest, and the 
results are certainly most surprising.® It appears to me 

^ Croll published several papers in the Philosophical Magazine between 
1864 and the date of this letter (1868). 

^ “ On Subaerial Denudation,” and “ On Cliffs and Escarpments of 
the Chalk and Lower Tertiary Beds,” Geol. Mag., Vol. IV,, p. 447, 1867. 

® Qjuart. Joum. Geol. Soc., Vol. XVIII., p. 185, 1862. “ On the 
Glacial Origin of certain Lakes in Switzerland, the Black Forest, Great 
Britain, Sweden, North America, and elsewhere.” 

^ Quart. Jour 7 i. Geol. Vol. XVIII., p.-378, 1862. “ On the Mode 
of Formation of some River-Valleys in the South of Ireland.” 

® Presidential Address delivered by T. Mellard Reade before the 
Liverpool Geological Society {Proc. Liverpool Geol. Soc., Vol. III., 
pt. hi., p. 211, 1877). See also “Examination of a Calculation of the Age 
of the Earth, based upon the hypothesis of the Permanence of Oceans 
and Continents.” Geol. Mag., Vol. X., p. 309, 1883. 
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545 almost monstrous that Professor Tait ^ should say that the 
duration of the world has not exceeded ten million years. 
The argument which seems the most weighty in favour of 
the. belief that no great number of millions of years have 
elapsed since the world was inhabited by living creatures is 
the rate at which the temperature of the crust increases, and 
I wish that I could see this argument answered. 

letter 546 J‘ Croll. 

Down, Aug. 9tli, 1877. 

I am much obliged for your essay, which I have read with 
the greatest interest With respect to the geological part, 
I have long wished to see the evidence collected on the time 
required for denudation, and you have done it admirablyI 
wish some one would in a like spirit compare the thickness 
of sedimentary rocks with the quickest estimated rate of de¬ 
position by a large river, and other such evidence. Your main 
argument with respect to.the sun seems to me very striking. 

My son George desires me to thank you for his copy, and 
to say how much he Has been interested by it. 

VII. Geological Action of Earthworms, 1880-82. 

“My whole soul is absorbed with worms just at present.” (From a 
letter to Sir W. Thistleton-Dyer, Nov. 26th, 1880.) 

Letter 547 To T. H. Farrer (Lord Farrer).® 

The five following letters, written shortly before and after the pub¬ 
lication of T/te Formation of Vegetable Mould through the Action Oj 
Worms, 1881, deal with questions connected with Mr. Darwin’s worl 
on the habits and geological action of earthworms. 

Down, Oct. 20th, 1880. 

What a man you are to do thoroughly whatever yoi 
undertake to do 1 The supply of specimens has beer 

^ Lecture on Some Recent Advances in Physical Science, by P. G. Tait 
London, 1876. 

* In a paper “ On the Tidal Retardation Argument for the Age of th( 
Earth” (Brit. Assoc. Report, 1876, p. 88), Croll reverts to the influence 0 
subaerial denudation in altering the form of the earth as an objection t( 
the argument from tidal retardation. He had previously dealt with thi: 
• subject in Climate and Time,Q]xs.^. XX., London, 1875. 

® See note, Vol. I., p. 393. 





iS8o— iS82] 


EARTHWORMS 


213 


magnificent, and I have worked at them for a day and Letter 547 
a half. I find a very few well-rounded grains of brick in 
the castings from over the gravel walk, and plenty over the 
hole in the field, and over the Roman fioor.^ You have done 
me the greatest possible service by making me more cautious 
than I should otherwise have been—^viz., by sending me the 
rubbish from the road itself; in this rubbish I find very many 
particles, rounded (I suppose) by having been crushed, angles 
knocked off, and somewhat rolled about. But not a few of 
the partides may have pas^d through the bodies of worms 
during the years since thexoad was laid down. I still think 
that the fragments are ground in the gizzards of worms, which 
always contain bits» of stone; but I piust try and get more 
evidence. I have to-day started a? pot with worms in very 
fine soil, with sharp fragments of hard tiles laid on the surface, 
and hope to see in the course of time whether any of those 
become rounded. I do not think that more specimens from 
Abinger would aid me. ... 

To G. J. Romanes,. Letter 548 

Down, March 7th. 

I was quite mistaken about the Gardeners^ Chronicle ; 
in my index there are only the few enclosed and quite 
insignificant references having any relation to the minds of 
animals. When I returned to my work, I found that I had 
nearly completed my statement of facts about worms plugging 
up their burrows with leaves,^ etc., etc., so I waited until I had 
naturally to draw up a few concluding remarks. I hope that 
it will not bore you to read the few accompanying pages, 
and in the middle you will find a few sentences with a sort 
of definition of, or rather discussion on, intelligence. I am 

^ See The For 7 nation of VegetMe Mouldy 1881, pp. 178 seq. The 
Roman remains formed part of a villa discovered at Abinger, Surrey. 
Excavations were carried out, under Lord Farrer’s direction, in a field 
adjoining the ground in which the Roman villa was first found, and 
extended observations were made by Lord Farrer, which led Mr. Darwin 
to conclude that a large part of the fine vegetable mould covering the 
fioor of the villa had been brought up from below by worms. 

* Chapter II. of The Formation of Vegetable Mould through the 
Action of Worms, 1881, contains a discussion on the intelligence shown 
by worms in the manner of plugging up their burrows with leaves (pp. 78 
et seq,). 
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altogeiiier dissatisfied with it I tried to observe what passed 
in my^bwh mind when I did the work of a worm. If I come 
across a professed metaphysician, I Will ask him to give me a 
mot^e technical definition, with a few big words about the 
abstract, the concrete, the absolute, and the infinite; bat 
seriously, I should he grateful for any suggestions, for it 
will hardly do to assume that every fool knows what " in-, 
telligent” means.^ You will understand that the MS. is 
only the first rough copy, and will need rhuch correction 
Please return it, for I have no other copy—only a few 
memoranda. When I think how it has bothered me th 
kiioW what I mean by " intelligent,” I am sorry for you iht 
your great work bn the minds of animals. 

I daresay that I shall have to alter wholly the MS. 

To Francis Galton. 

Down, March 8th [1881]. 

Very many thanks for your note. I have been observing 
the [worm] tracks on my walks for several months, and they 
occur (or can be seen) only after heavy rain. As I know that 
worms which are going to die (generally from the parasitic 
larva of a fly) always come out of their burrows, I have 
looked out during these months, and have usually found 
in the morning only from one to three or four along the 
whole length of my walks. On the other hand, I remember 
having in former years seen scores or hundreds of dead 
worms ^ after heavy rain. I cannot possibly believe that 
worms are drowned in the course of even three or four days’ 
immersion ; and I am inclined to conclude that the death of 

^ “Mr, Romanes, who has specially studied the minds of animals, 
believes that we can safely infer intelligence only when we see an 
individual profiting by its own experience. , . . Now, if wonns try to 
drag phjects into their burrows, first in one way and then in another, 
until they at last succeed, they profit, at least in each particular 
instance, by experience” (T^ Formation of Vegetable Mouldy 1881, 
P- 95 )- 

* “ After heavy rain succeeding dry weather, an astonishing number 
of dead worms may sometimes be seen lying on the ground. Mr. Galton 
informs me that on one occasion (March, 1881), the dead worms 
averaged one for every two-and-a-half paces in length on a walk in 
Hyde Park, four paces in width ” [loc. cit^ p. 14). 
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sickly (probably with parasites) worms is thus hastened* I Letter 549 
will add a few words to what I have said about these tracks. 
Occasionally worms suffer from epidemics (of what nature I 
know not) and die by the million on the surface of the 
ground. Your ruby paper answers capitally, but I suspect 
that it is only for dimming the light, and I know not how to 
illuminate worms by the same intensity of light, and yet of a 
colour which permits the actinic rays to pass. I haVe tried 
drawing triangles of damp paper ^ through a small cylindrical 
hole, as you suggested, and I can discover no source of error. 
Nevertheless,: I am becoming more doubtful about the intel¬ 
ligence of wc^rms. The worst job is that they will do their 
work in a slovenly manner when kept in pots,^ and' I am 
beyond measure perplexed to judge how far such observa¬ 
tions are trustworthy. 

To E. Ray Lankester. Letter 550 

Mr. Lankester had written Oct. iith, 1881, to thank Mr, Darwin for 
the present of the Earthworm book. He asks whether Darwin knows 
of “ any experiments on the influence of sea-water on earthworms. I 
have assumed that it is fatal to them. But there is a littoral species 
{Pontodrilus of Perrier) found at Marseilles.” Lankester adds, “ It is 
a great pleasure and source of pride to me to see my drawing of the 
earthworm’s alimentary canal figuring in your pages.” 

Down, Oct. 13th [1881]. 

I have been much pleased and interested by your note. 

I never actually tried sea-water, but I was very fond of 
angling when a boy, and as I could not bear to see the worms 
wriggling on the hook, I dipped them always first in salt 
water, and this killed them very quickly. I remember, though 
not very distinctly, seeing several earthworms dead on the beach 
close to where a little brook entered, and I assumed that they 
had been brought down by the brook, killed by the sea-water, 
and cast on shore. With your skill and great knowledge, 

I have no doubt that you will make out much new about the 
anatomy of worms, whenever you take up the subject again. 


^ Triangles of paper were used in experiments to test the intelligence 
of worms {loc. dt., p. 83). 

® Loc, cii,, p. 75. 
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letter 551 , To J. H. Gilbert^ 

Down, Jan. 12th, 1882. 

i have been much interested by your letter, for which I 
thank you heartily. There was not the least cause for ypu 
to apologise for not having written sooner, for I attributed 
it to the right cause, i.e. your hands being full of work. 

Your statement about the quantity of nitrogen in the 
collected castings is most curious, and much exceeds what, 
should have expected In lately reading one pt your and 
Mr. ILawes* great papers in the Philosophical Transactions'^ 
(the value and importance of which cannot, in my opinion, 
be exaggerated) I was struck with the similarity of your 
soil with that near here; and anything observed here would 
apply to your land. Unfortunately I have never made deep 
sections in this neighbourhood, so as to see how deep the 
worms burrow, except in one spot, and here there had 
been left on the surface of the chalk a little very fine ferru¬ 
ginous sand, probably of Tertiary age; into this the worms 
had burrowed to a depth of 55 and 61 inches. I have never 
seen here red castings on the surface, but it seems possible 
(from what I have observed with reddish sand) that much of 
the red colour of the underlying clay would be discharged in 
passing through the intestinal canal. 

Worms usually work near the surface, but I have noticed 
that at certain seasons pale-coloured earth is brought up from 
beneath the overlying blackish mould on my lawn ; but from 
what depth I cannot say. That some must be brought 
up from a depth of four to five or six feet is certain, as the 
worms retire to this depth during very dry and very cold 
weather. As worms devour greedily raw flesh and dead 
worms, they could devour dead larvae, eggs, etc., etc., in the 
soil, and thus they might locally add to the amount of nitrogen 
in the soil, though not of course if the whole country is con¬ 
sidered. I saw in your paper something about the difference 

^ The late Sir J. Gilbert, of Rothamsted. 

* The first Report on “ Agricultural, Botanical, and Chemical 
Results of Experiments on the Mixed Herbage of Permanent Grass¬ 
land, conducted for many years in succession on the same land,” was 
published in the Philosophical Transactions of the Royal Society in 1880, 
the second paper appeared in the Phil. Trans, for 1882, and the third 
in the Phil. Trans, of 1900, Vol. 192, p. 139. 
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in the amount of nitrogen at different depths in the superficial Letter 551 
mould, and here worms may have played a part. I wish that 
the problem had been before me when observing, as possibly 
I might have thrown some little light on it, which would have 
pleased me greatly. 

VIII. Miscellaneous, 1846-78 Letter 552 

The foUowing four letters refer to questions connected with the origin 
of coal. 

To J. D. Hooker. 

Down, May [1846]. 

I am delighted that you are in the field, geologising 
or palaeontologising. I beg you to read the two Refers* 
account of the Coal-fields of N- America ^; in my opinion 
they are eminently instructive and suggestive, I can lend 
you their resumi of their own labours, and, indeed, I do not 
know that their work is yet published in full. L. Homer® 
gives a capital balance of difficulties on the Coal-theory in 
his last Anniversary Address, which, if you have not read, 
will, I think, interest you. In a paper just read an author^, 
throws out the idea that the Sigillaria was an aquatic plant^ 

—I suppose a Cycad-Conifer with the habits of the man¬ 
grove. From simple geological reasoning I have for some 
time been led to suspect that the great (and great and 
difficult it is) problem of the Coal would be solved on the 
theory of the upright plants having been aquatic. But even 
on such, I presume improbable notion, there are, as it strikes 
me, immense difficulties, and none greater than the width 
of the coal-fields. On what kind of coast or land could the 
plants have lived ? It is a grand problem, and I trust you will 
grapple with it. I shall like much to have some discussion 
with you. When will you come here again ? I am very sorry 
to infer from your letter that your sister has been ill. 

^ On the Physical StT^cture of the Appalachia 7 % Chain^ by W. B. and 
H. D. Rogers: Boston, 1843. See also Geology of Pennsylvania^ by 
H, D. Rogers. 4 vols. London and Philadelphia, 1843. 

® Quart, Joum. Geol Soc,^ Vol. IL, 1846, p. 170. 

® “ On the Remarkable Fossil Trees lately discovered near St. Helen’s.” 

By E» W. Binney. Phil, Mag., Yo\. XXIV., p. 165, 1844. On p. 173 
the author writes : The Stig^naria or Sigillaria, whichever name is to 
be retained .... was a tree that undoubtedly grew in water.” 

* See Life and Letters, I., pp. 356 et seq. 
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Litter SS3 To J. D. Hooker. : 

- • ' [June 2nd, 1847,] ^ 

I rfeceived your letter the other day, full of curious fact^, 
almost all new to me, on the coal-question.^ I will brin^ 
your note to Oxford,^ and then we will talk it over. I fefel 
pretty sure that some of your purely geological difficulties 
are easily solvable, and I can, I think, throw a very little 
light on the shell difficulty. Pray put no stress in your 
mind about the alternate, neatly divided, strata of sandstone 
and shale, etc. I feel the same sort of interest in the coal 
questibh as a man does watching two good players at p4y, 
be knowing little or nothing of the game. I confess your 
last letter (and this you will think very strange) has almost 
raised Binney’s notion (an old, growing hobby-horse of mine) 
to the dignity of an hypothesis,® though very far yet belo^ 
the promotion of being properly called a theory. 

I will bring the remainder of my spccies-sketch to Oxford 
to go over your remarks. I have lately been getting a good 
many rich facts. I saw the poor old Dean of Manchester ^ 
on Friday, and he received me very kindly. He looked 
dreadfully ill, and about an hour afterwards died I I am 
• most sincerely sorry for it. 

letter 554 To J. D. Hooker. 

[May I2th, 1847.] 

I cannot resist thanking you for your most kind note. 
Pray do not think that I was annoyed by your letter. I 
perceived that you had been thinking with animation, and 
accordingly expressed yourself strongly, and so I understood 
it. Forefend me from a man who weighs every expression 
with Scotch prudence. I heartily wish you all success in 

^ Sir Joseph Hooker deals with the formation of coal in his classical 
paper “ On the Vegetation of the Carboniferous Period, as compared with 
that of the Present Day.” Mem, Geol. Surv, Great Britain^ Vol. II., 
pt. ii., 1848. 

* The British Association met at Oxford in 1847. 

® Binney suggested that the Coal-plants grew in salt water. (See 
Letters 102, 552.) Recent investigations have shown that several of the 
plants of the Coal period possessed certain anatomical peculiarities, which 
indicate xerophytic characteristics, and lend support to the view that 
some at least of the plants grew in seashore swamps. 

^ Dean Herbert. 
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your noble problem, and I shall be very curious to have Letter 554 
some talk with you and hear your ultimatum.^ I do really 
think, after Binney’s pamphlet,® it will be worth your while 
to array your facts and ideas against an aquatic origin of 
the coal, though I do not know whether you object to fresh- ^ 

water. I am sure I have read somewhere of the cones of 
Lepidodendron being found round the stump of a tree, or 
am I confusing something else ? How interesting all rooted 
—better, it seems from what you say, than upright—specimens 
become. 

I wish Ehrenberg would undertake a microscopical hunt 
for infusoria in the underclay and shales ; it might reveal 
soiiietWrig. Would a comparison of the ashes of terrestrial 
peat and coal give any clue ? ® P^t ashe^ ^e good manure, 
and coal ashes, except mechanically, I believe are of little 
use. Does this indicate that the soluble salts have been 
washed out? if they are not present. I go up to 
Geological Council to-day—so farewell. 

In a letter to Sir Joseph Hooker, Oct. 6th, 1847, Mr. Darwin, in 
referring to the origin of Coal, wrote sometimes think it could 

not have been formed at all. Old Sir Anthony Carlisle once said to me 
gravely that he supposed Megatherium and such cattle were just sent 
down from heaven to see whether the earth would support them, and I 
suppose the coal was rained down to puzzle mortals. You must work the 
coal well in India.” 

To J. D. Hooker. Letter 555 

Down May 22nd, i860. 

Lyell tells me that Binney has published in Proceedings 
of Manchester Society a paper trying to show that Coal 

^ The above paragraph was published in Life and Letters^ I., p. 359. 

* ‘‘ On the Origin of Coal,” Me 7 n, Lit Phil, Soc,^ Manchester 
Vol. VIII., p. 148, 1848. 

^ In an article by M. F. Rigaud on “La Formation de la Houille,” 
published in the Revue Scientifique^ Vol. II., p. 385, 1894, the author lays 
stress on the absence of certain elements in the ash of coals, which ought 
to be present, on the assumption that the carbon has been derived from 
plant tissues. If coal consists of altered vegetable dibris^ we ought to 
find a certain amount of alkalies and phosphoric acid in its ash. Had 
such substances ever been present, it is difficult to understand how they 
could all have been removed by the solvent action of water. (Rigaud’s 
views are given at greater length in an article on the “Structure ^id 
Formation of Coal,” Science Progress^ Vol. II., pp. 355 and 431, 1895.) 
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i^ter sss pknfe ftiBSt have gfown in very marine marshes>^ Do you 
remembfer how savage you were long years ago at my 
hfoachiag such a conjecture? 

Letter S56 To L. Horner. 

Down [1846?]. 

I am truly pleased at your approval of my book ®: it was 
very kind of you taking the trouble to tell me so. I long 
he^tated whether ,1 would publish it or not, and now that I 
have done so at a good cost of trouble, it is indeed highly 
si^at^ory to think that my labour has not been quite 
thrown away. i 

I entirely acquiesce in your criticism on my calling the 
Pampean formation “recent” ®; Pleistocene would have been 
far better. I object, however, altogether on principle (whether 
I have always followed my principle is another question) 
to designate any epoch after man. It breaks through all 
principles of classification to take one mammifer as art 
epoch. And this is presupposing we know something of 
the introduction of man : how few years ago all beds earlier 
than the Pleistocene were characterised as being before the 
monkey epoch. It appears to me that it may often be con¬ 
venient to speak of an Historical or Human deposit in the 
same way as we speak of an Elephant bed, but that to apply 
it to an epoch is unsound. 

I have expressed myself very.ill, and I am not very sure 
that my notions are very clear on this subject, except that I 
know that I have often been made wroth (even by Lyell) at 
the confidence with which people speak of the introduction of 

* “ On the Origin of Coal,” by E. W. Binney, Me 7 n. Lit. Phil. Soc. 
Manchester, Vol. VIII., 1848, p. 148. Binney examines the evidence on 
which dry land has been inferred to exist during the formation of the 
Coal Measures, and comes to the conclusion that the land was covered 
by water, confirming Brongniart’s opinion that Sigillaria was an aquatic 
plant He believes the Sigillaria “ grew in water, on the deposits where 
it is now discovered, and that it is the plant which in a great measure 
contributed to the formation of our valuable beds of coal.” {Loc. cit., 
P- 193 -) 

* Geological Observations on South America, London, 1846. 

* “ We must, therefore, conclude that the Pampean formation belongs, 
in the ordinary geological sense of the word, to the Recent Period.” 
{Geol. Obs., p. loi). 
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man, as if they had seen him walk on the stage, and as if, in Letter 
a geological chronological sense, it was more important than 
the entry of any other mammifer. 

You ask me to do a most puzzling thing, to point out 
what is newest in my volume, and I found myself incapable 
of doing almost the same for Lyell. ,My mind goes from 
point to point without deciding: what has interested oneself 
or given most trouble is, perhaps quite falsely, thought 
newest. The elevation of the land is perhaps more 
carefully treated than any other subject, but it cannot, of 
course, be called new. I have made out a sort of index, 
which vfill not take you a couple of minutes to skim over, 
and then you will perhaps judge what seems new^t. The 
summary at the end of the book would also serve same 
purpose. ^ • 

I do not know where E. de B. [Elie de Beaumont] has 
lately put forth on the recent elevation of the Cordillera. He 
‘‘ rapported ” favourably on d’Orbigny, who in late times fires 
off a most Royal salute ; every volcano bursting forth in the 
Andes at the same time with their elevation, the d^bdck thus 
caused depositing all the Pampean mud and all the Pata¬ 
gonian shingle ! Is not this making Geology nice and simple 
for beginners ? 

We have been very sorry to hear of Bunbury’s severe 
illness; I believe the measles are often dangerous to grown¬ 
up people. I am very glad that your last account was so 
much better. 

I am astonished that you should have had the courage 
to go right through my book. It is quite obvious that 
most geologists find it far easier to write than to read a 
book. 

Ch. 1 . and 11 .—Elevation of the land : equability on E. 
coast as shown by terraces, p. 19 ; length on W. coast, p. S3 ; 
height at Valparaiso, p. 32 ; number of periods of rest at 
Coquimbo, p. 49; elevation within Human period near Lima 
greater than elsewhere observed ; the discussion (p. 41) on 
non-horizontality of terraces perhaps one of newest features— 
on formation of terraces rather newish. 

Ch. IIL, p. 65.—Argument of horizontal elevation of 
Cordillera I believe new. 1 think the connection (p. 54) 
between earthquake [shocks] and insensible rising important. 
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Lfftt* ss« lV:-*-iTiie stningeness of the (Eocene) mamtoii^ 

with decent shells. 

CE V.—Curious pumiceous infusorial mudstone (p. 
of Patagonia; climate of old Tertiary period, p. 134. Tia 
subject which has been most fertile in my mind is ^ 
discussion from p. 135 to end of chapter on the accumulati^ 
of fossiliferous deposits.^ •») 

Ch.VI.—Perhaps some facts on metamorphism, but cWe^ 
on the layers in mica-slate, etc., being analogous to cleayag®'^ 

Cb-VI I.—The grand up-and-down movements (and veitte^ 
sillci^d trees) in the Cordillera: see summary, p. 204, 
p. 24G. Origin of the Claystone porphyry formation, p. t|tis 

Cb. VIII., p. 224.—Mixture of Cretaceous and Ooll^ 
forms (p. 226)—great subsidence. I think (p. 232) there I 
some novelty in discussion on axes of eruption and injection 
(p. 247) Continuous volcanic action in the Cordillera. I thinl 
the concluding summary (p. 237) would show what are th 
most salient features in the'book. 

Letter 557 

Shrewsbury [August loth, 1846]. 

I was delighted to receive your letter, which was forwardei 
here to me. I am very glad to hear about the new editio: 
of the Principles^ and I most heartily hope you may liv 
to bring out half a dozen more editions. There would nc 
have been such books as D’Orbigny's S. American Geology 
published, if there had been seven editions of the Prmcipk 
distributed in France. I am rather sorry about the sma 
type; but the first edition, my old true love, which I ncv€ 
deserted for the later editions, was also in small type. I muc 

^ The last section of Chapter V. treats of “ the Absence of extensh 
modem Conchiferous Deposits in South America ; and on the center 
poraneousness of the older Tertiary Deposits at distant points beir 
due to contemporaneous movements of subsidence.’’ Darwin expressi 
the view ithat “ the earth’s surface oscillates up and down; and . . 
during the elevatory movements there is but a small chance of durab 
fossiliferous deposits accumulating” {loc. cit.^ p. 139). 

^ The seventh edition of the Principles of Geology was published 
1847. 

® Voyage dans VAmirique mdridionale executi pendant les Anne 
1826-37. § Paris, 1835-43. 
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fear I shall not be able to give any assistance to Book IIL^ Letter 55^^ 
I think I formerly gave my few criticisms, but I will read 
it over again very soon (though I am striving to finish my 
S. American Geology and see whether I can give you any 
references. I have been thinking over the subject, and can 
remember no one book of consequence, as all my materials 
(which are in an absolute chaos on separate bits of paper) 
have been picked out of books not directly treating of the 
subjects you have discussed, and which I hope sonae day to 
attempt; thus Hooker’s Antarctic Flora ® I have found emi¬ 
nently useful, and yet I declare I do not know what precise 
facts I could refer you to. Bronn’s Geschichte^ (which you 
once borrowed) is the only systematic book I have met with 
on sudhi subjects; and there are no general views in such 
parts as I have read, but an immense accumulation of refer¬ 
ences, very useful to follow up, but not credible in themselves; 
thus he gives hybrids from ducks and fowls just as readily 
as between fowls and pheasants! You can have it again 
if you like. I have no doubt Forbes’ essaywhich is, I 
suppose, now fairly out, will be very good under geographical 
head. Kolreuter’s German book® is excellent on hybrids, 
but it will cost you a good deal of time to work out any 
conclusion from his numerous details. With respect to varia¬ 
tion I have found nothing—but minute details scattered over 
scores of volumes. But I will look over Book III. again. 

' What a quantity of work you have in hand I I almost wish 
you could have finished America, and thus have allowed 
yourself rather more time for the old Principles ; and I am 
quite surprised that you could possibly have worked your 

^ This refers to Book III. of the Principles —“ Changes of the Organic 
World now in Progress.” 

® Geological Observations on South America was published in 1846. 

® Botany of the Antarctic Voyage of HM.S. Erebus” and “ Terror ' 
in the Years 1839-43. I. Flora Antarctica, 2 vols., London, 1844-47. 

^ Naturgeschichte der drei Reiche, H. E. Bronn, Stuttgart, 1834-49. 

® “On the Connection between the Distribution of the existing Fauna 
and Flora of the British Isles, and the Geological Changes which have 
affected their Area, especially during the Epoch of the Northern Drift,” 
by E. Forbes. Memoirs of Geological Survey^ Vol. I., p. 336, 1846. 

® Joseph Gottlieb Kolreuter’s Vorldufige Nachricht von eininigen 
das Geschlecht der Pflanzen betreffenden Versuchen und Beobachtungen, 

Leipzig, 1761. 
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Jjestet 557 owtt new ittiattei' in within six weeks. Your intention of 

in- Sottthampton will much strengthen mine, and I shal] Jjg 
very glad to hear some of your American Geology news. . 

Letter 558 To L. Horner. , 

Down, Sunday [Jan. 1847} f 1 

Your most agreeable praise of my book ^ is enough to tul^ 
my head ; I am really surprised at it, but shall swallow 
with very much gusto. ... 

E. de Beaumont measured the inclination with a sext^^ 
and ^ficial horizon, just as you take the height of the 
lor latitude. ^ ? 

With respect to my Journal, I think the sketches in ^ 
second edition ^ are pretty accurate ; but in the first they 
not so, for I foolishly trusted to my memory, and was m^ 
annoyed to find how hasty and inaccurate many of mi 
remarks were, when I went over my huge pile of description 
of each locality. 

If ever you meet anyone circumstanced as I was, advisi 
him not, on any account, to give any sketches until hi; 
materials are fully worked out. 

What labour you must be undergoing now; I havi 
wondered at your patience in having written to me two sucl 
long notes. How glad Mrs. Horner will be when your address 
is completed. I must say that I am much pleased that yo 
will notice my volume in your address, for former President 
took no notice of my two former volumes. 

I am exceedingly glad that Bunbury ^ is going on well 

^ Geological Observations in S. America, London, 1846. 

^Journal of Researches into the Natural History and Geology < 
the Countries visited during the Voyage 0/ H,M.S. Beagle^^ Ed. l 
London, 1845. 

® Anniversary Address of the President {Quart Journ, GeoL Sc 
Vol. III., p. xxii, 1847). 

* Sir Charles James Fox Bunbury, Bart. (1809-85), was born 
Messina in 1809, and in 1829 entered Trinity College, Cambridge, i 
the end of 1837 he went with Sir George Napier to the Cape of Good Hop 
and during a residence there of twelve months Bunbury devoted hii 
self to botanical field-work, and afterwards (1848) published his Joum 
of a Residence at the Cafe of Good Hope, In 1844 Bunbury marri' 
the second daughter of Mr. Leonard Homer, Lady Lyell’s sister. 

In addition to several papers dealing with systematic and geographic 
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ToCL^ll. 

Down, July 3rd [1849]. 

I don’t know when I have read a book ^ so interestingsome 
of your stories aife very rich. You ought to be made Minister 
, of Public Education—not but what I should think even 
that beneath the author of the old Principles^ Your book 
must, I should think, do a great deal of good and set people 
thinking. I quite agree with the Athenceum ^ that you have 
shown how a man of science can bring his powers of 
observation to social subjects. You have made H. Wedgwood, 
heart and soul> an American’i be wishes the States would 
annex us, and was all day marvelling hpW anyone who could 
pay his passa^ money was foolish a^ to remain here. 

ToC. Lyell. 

Down, [Dec., 1849]. 

In this letter Darwin criticises Dana’s statements in his volume on 
Geology^ forming Vol, X. of the Wilkes Exploring Expedition^ 1849. 

. . . Dana is dreadfully, hypothetical in many parts, and 
often as “ d—^d cocked sure ” as Macaulay. He writes however 
so lucidly that he is very persuasive. I am more struck with 
his remarks on denudation'than you seem to be. I came to 
exactly the same conclusion in Tahiti, that the wonderful 
valleys there (on the opposite extreme of the scale of wonder 

Botany Bunbury published numerous contributions on palaeobotanical 
subjects, a science with which his name will always be associated as one 
of those who materially assisted in raising the study of Fossil Plants to 
a higher scientific level. His papers on fossil plants were published in the 
Journal of the Geological Society between 1846 and 1861, and shortly 
before his death a collection of botanical observations made in South 
Africa and South America was issued in book form in a volume entitled 
Botanical Fragments (London, 1883). Bunbury was elected into the 
Royal Society in 1851, and from 1847 to 1853 he acted as Foreign 
Secretary to the Geological Society.' Life^ Letters^ and Journals of 
Sir Charles J. F. Bunbury^ Bart.^ edited by his wife Frances Joanna 
Bunbury, and privately printed. (Undated.) 

^ A Second Visit to the United States of North America. 2 vols., 
London, 1849. 

* “ Sir Charles Lyell, besides the feelings of a gentleman, seems to 
carry with him the best habits of scientific observation into other strata 
than those of clay, into other ‘ formations ’ than those of rock or river- 
margin.” The Athenceum^ June 23rd, 1849, p. 640. 
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tite valleys of New South Wales) were formed exclusively ! 
water. He underrates the power of sea, no douht^ 

read his rernarks on valleys in the Sandwich grpup ; 
l i:a:eae to the conclusion in. J?. America (p. 67) that t^ 
main effect of fresh water is to deepen valleys, and sea fc 
widen them; I now rather doubt whether in a valley ^ 
fiord . . . the sea would deepen the rock at its head duri& 
die elevation of the land, I should like to tour on th^ 
coast of Scotland, and attend to this. I forget how ^ 
ger^ally f^he shores of fiords (not straits) are clifF-forrg^. 
It is a most intere^ng subject. ^ ""'I 

' I return once again to Coral. I find he does not differ 
so much in detail with me regarding areas of subsidence; 
map is coloured on some quite unintelligible principle, ani: 
he deduces subsidence from the vaguest grounds, such as 
that the N. Marianne Islands must have subsided because 
they are small, though long in volcanic action: and that the 
Marquesas subsided because they are penetrated by deep 
bays, etc., etc, I utterly disbelieve his statements that most 
of the atolls have been lately raised a foot or two. He does 
not condescend to notice my explanation for such appear¬ 
ances. He misrepresents me also when he states that I 
deduce, without restriction, elevation from all fringing reefs, 
and even from islands without any reefs! If his facts are 
true, it is very curious that the atolls decrease in size 
in approaching the vast open ocean S. of the Sandwich 
Islands. Dana puts me in a passion several times by 
disputing my conclusions without condescending to allude 
to my reasons; thus, regarding S. Lorenzo elevation, he 
is pleased to speak of my ‘‘characteristic accuracy,”^ and 
then gives difficulties (as if his own) when they are stated 
by me, and I believe explained by me—whereas he only 
alludes to a few of the facts. So in Australian valleys, he 
does not allude to my several reasons. But I am forgetting 
myself and running on about what can only interest myself. 
He strikes me as a very clever fellow; I wish he was not 
quite so grand a generaliser. I see little of interest except 
on volcanic action and denudation, and here and there 
scattered remarks ; some of the later chapters are very bald. 


' Dana*s Geology (Wilkes expedition), p. 590. 
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To J. D. Dana. Letter 

Down, Dec. 5th, 1849. 

I have not for some ye^s been so much pleased as I have 
just been by reading your most able discussion on corad reefs, 

I thank you most sincerely for the very honourable mention 
you make of me.^ This day I heard that the atlas has 
arrived, and this completes your munificent present to me. 

I have not yet come to the chapter on subsidence, and in that 
I fancy we shall disagree, but in the descriptive part our 
agreement has been eminently satisfactory to me, and far 
more than I ever ventured to anticipate* I consider that now 
the subsidence theory is established. I have read about half 
through the descriptive part of the Volcanic Geoh^^ (last 
night I ascended the peaks of Tahiti with you, and what 
I saw in my short excursion was most vividly brought before 
me by your descriptions), and have been most deeply interested 
by it Your observations on the Sandwich craters strike me 
as the most important and original of any that I have read 
for a long time. Now that I have read yours, I believe I saw 
at the Galapagos, at a distance, instances of those most 
curious fissures of eruption. There are many points of resem¬ 
blance between the Galapagos and Sandwich Islands (even 
to the shape of the mound-like hills)—viz,, in the liquidity 
of the lavas, absence of scoriae, and tjuff-craters. Many of 
your scattered remarks on denudation have particularly 
interested me; but I see that you attribute less to sea and 
more to running water than I have been accustomed to do. 
After your remarks in your last very kind letter I could not 
help skipping on to the Australian valleys,^ on which your 
remarks strike me as exceedingly ingenious and novel, but 
they have not converted me. I cannot conceive how the great 
lateral bays could have been scooped out, and their sides 
rendered precipitous by running water. I shall go on and 
read every word of your excellent volume. 


^ United States Exploring Expedition during the Years 1839-42 
under the Command of Charles Wilkes^ U.S.N, Vol. X., Geology^ by 
J. D. Dana, 1849. 

® Part of Dana’s Geology is devoted to volcanic action. 

* Ibid.y pp. ^26etseq.: “The Formation of Valleys, etc., in New South 
Wales.” 
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$6* If look over my Geological Instructions'^ you wfll 
amused to se? that I urge attention to several points whk^^ 
you have elaborately discussed. I lately read a ,pap^ 
©f yours bn Chambws’ book, and was interested by jt. 
nsahy beHeve the facts of the order described by Chattiljds?; 
in S. America, which I have described in my Geolog. vbftj^ 4 . 
This leads me to ask you (as I cannot doubt that 
will have mnch geological weight in N. America) lb Idi^ 
to a ((Sscussion at p. 135 in that volume on the importki®^ 
of subsidence to ^ formation of deposits, which are to la^ 
W a 4 istawt s^. This view.strikes me as of some importaodl. 

Whki I meet a very good-natured man I have that degi^f, 
lot badness of disposition in me that 1 always endeavb^: 
to take advantage of him ; therefore I am going to mettti®^ 
some desiderata, which if you can supply I shall be verf 
grateful, but if not no answer will be required. 

. Thank you for your Conspectus Crust.? but I am sofi^‘ 
to say i am not worthy of it, though I have always thought 
Ihe Crustacea a beautiful subject. 


Letter 562 To C. Lyell. 

[Down, March 9th, 1850.] 

I am uncommonly much obliged to you for your address,* 
which I had not expected to see so soon, and which I have 
read with great interest. I do not know whether you spent 
much time over it, but it strikes me as extra well arranged 
and written—done in the most artistic manner, to use an ex¬ 
pression which I particularly hate. Though I am necessarily 
pretty well familiar with your ideas from your conversation 
and books, yet the whole had an original freshness to me. I 
am glad that you broke through the routine of the President’s 
addresses, but I should be sorry if others did. Your criticisms 


* A Manual of Scientific Enquiry, prepared for the use of Her 
Majesty’s Navy,and adapted for Travellers in General. Edited by Sir 
John F. W. Herschel, Bart. London, 1849 (Sect. VI., Geology. By 
Charles Darwin). 

Conspectus Crustaceorum in orbis terrarum circumnavigatione^ C* 
Wilkes duce, collectorum. Cambridge (U.S.A.), 1847. 

* Anniversary Address of the President, Quart, fourn. Geol. Soc., 
Vol. VI., p. 32, 1850. 
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on Murchison ^ were to me, ami I think would be to many, L^ter 5^ 
particularly acceptable. Capital, that metaphor of the clock.^ 

I shall next February be much interested by seeing your 
hour-hand of the organic world going. 

Many thanks for yom kindness in takings the trouble to 
tell me of the anniversary dinner. What a compliment that 
was which Lord Mahon paid me! I never had so great a 
one. He must be as charming a man as hfe wife is a woman, 
though I was formerly blind to his merit. Bnnsen^s speech 
must have b^n very interesting and very useftii, if any 
orthodox clergyman were present. Your metaphor of the 
pebbles of pre-existing languages reminds me that I heard Sir 
J. Herschel at the Cape say how he wished some one would 
treat language as you had Geology, and study the. existing 
causes .of change, and apfdy the deduction to old languages. 

We are all pretty flourishing hare, though i have been 
retrograding a little, and I think I stand excitement and 
fatigue hardly better than in old days, and this keeps me 
from coming to London. My cirripedial task is an eternal 
one; I make no perceptible progress, I am sure that they 
belong to the hour-hand, and I groan under my task. 

C. Lyell to C. Darwin. Letter 563 

April 23rd, 1855. 

I have seen a good deal of French geologists and palaeonto¬ 
logists lately, and there are many whom I should like to 
put on the R.S. Foreign List, such as D^Archiac, Prevost, and 
others. But the man who has made the greatest sacrifices 
and produced the greatest results, who has, in fact, added a 
new period to the calendar, is Barrande.® 

^ In a paper “ On the Geological Structure of the Alps, etc.” (Quarf. 

Joum. Geol. Soc., VoL V., p. 157, 1849) Murchison expressed his belief 
that the apparent inversion of certain Tertiary strata along the flanks 
of the Alps afforded “a clear demonstration of a sudden operation or 
catastrophe.” It is this view of paroxysmal energy that Lyell criticises 
in the address, 

* “ In a word, the movement of the inorganic world is obvious and 
palpable, and might be likened to the minute-hand of a clock, the progress 
of which can be seen and heard, whereas the fluctuations of the living 
creation are nearly invisible, and resemble the motion of the hour-hand 
of a timepiece ” (loc. cit.^ p. xlvi). 

® See biographical note. Letter 40, Vol. I. 
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S ^3 The Jmfxwtatice of his discoveries as they stand 

the ^hNc fully justify your choice of him; but whaK 'ig 
unpublished, and which I have seen, is, if possible, still 
surprising. Thirty genera of gasteropods (150 species) 
i§o species of lamellibranchiate bivalves in the Silurian f ' 
All obtained by quarries opened solely by him for fossi^?*^ 
A man of very moderate fortune spending nearly all v 
capital CKi Geology, and with success. . ."H) 

E. Forbes’ polarity^ doctrines are nearly overtUrnfcd 
the unpublished discoveries of Barrande. " 

'I have -called Barrande’s new period Cambriaii 
Mamu^‘siii ed.), and you will see why. I could not nafi^- 
a Protozoic, but had Barrande called it Bohemian, I 
have adopted that name. All the French will rejoice if yeV; 
confer an honour on Barrande. Dana * is well worthy >0# • 
being a foreign member. 

Should you succeed in making Barrande F.R.S., send 
me word. 


Letter 564 To J. D. Hooker. 

June Sth [1857]. 

The following, which bears on the subject of medals, forms part of 
the long letter printed in the Life and Letters^ IL, p. loo. 

1 do not quite agree with your estimate of Richardson’s 
merits. Do, I beg you (whenever you quietly see), talk 
with Lyell on Prestwich: if he agrees with Hopkins, I am 
silenced; but as yet I must look at the correlation of the 
Tertiaries® as one of the highest and most frightfully difficult 
tasks a man could set himself, and excellent work, as 1 
believe, P. has done. I confess I do not value Hopkins’ 
opinion on such a point. I confess I have never thought, 
as you show ought to be done, on the future. I quite agree, 
under all circumstances, with the propriety of Lindlcy. How 
strange no new geologists are coming forward ! Arc there 

^ 'See note i, Letter 41, Vol. I., p. 84. 

* See biographical note. Letter 162, Vol. I. 

® Prof. Prestwich had published numerous papers dealing with 
Tertiary Geology before 1857. The contributions referred to are probably 
those “ On the Correlation of the Lower Tertiaries of England with those 
of France and Belgium,” QMart Journ. GeoL Soc., Vol. X., 1854, p. 454 ; 
and “On the Correlation of the Middle Eocene Tertiaries of England, 
France, and Belgium,” zdzd., XIL, 1856, p. 390. 
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not lots of good young chemists and astronomers or physicists ? Letter 564 
Fitton is the only old geologist left who has done good work, 
except Sedgwick. Have you thought of him? He would 
be a brilliant companion for Lindley. Only it would never 
do to give Lyell a Copley and Sedgwick a Roy^l in the 
same year. It seems wrong that there should be three 
Natural Science medals in the same year. Lindley,Sedgwick, 
and Bunsen sounds well, and Lyell next year for the Copley, ^ 

You will see that I am speculating as a mere idle amateur. 

To S. P. Wdodward.^ Letter 565 

Ddwn, May 27th [1856], 

I am very much obliged to you fdr having taken the 
trouble to answer my query so fully. I can now be at rest, 
for from what you say and from what little I remember 
Forbes said, my point is unanswerable. The case of Tere-^ 
bratula is to the point as far as it goes, and is negative. I 
have already attempted to get a solution through geographical 
distribution by Dr. Hooker’s means, and he finds that the same 
genera which have very variable species in Europe have other 
very variable species elsewhere. This seems the general rule, 
but with some few exceptions. I see from the several reasons 
which you assign, that there is no hope of comparing the 
same genus at two different periods, and seeing whether the 
tendency to vary is greater at one period in such genus than 
at another period. The variability of certain genera or groups 
of species strikes me as a very odd fact.® 

I shall have no points, as far as I can remember, to suggest 
for your reconsideration, but only some on which I shall 
have to beg for a Jittle further information. However, I feel 
inclined very much to dispute your doctrine of islands being 
generally ancient in comparison, I presume, with continents. 

I imagine you think that islands are generally remnants of 
old continents, a doctrine which I feel strongly disposed to 
doubt. I believe them generally rising points; you, it seems, 
think them sinking points. 

^ In 1857 a Royal medal was awarded to John Lindley ; Lyell received 
the Copley in 1858, and Bunsen in i860. 

® See Letter 50, Vol. I. 

® The late Dr. Neumayr has dealt, to some extent, with this subject 
in Die Std7^me des Thierrei(;hs^ Vol. I., Wien, 1889. 
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; To T. a Huxley. 

Down, April 

Maiiy thanks for your kind and pleasant letter. I hai^ 
been muah interested by Deep-sta Soundings} and will refeii^. 
it by this po^, or as soon as I have copied a few 8enteni$ef(^' 
1 think you s^ that sorne one was investigating the soiiaiE^‘ 
faigs. I earnestiy hope that yOu will ask the some 
earefully observe whether any considerable number of ,^0 
calcm-eous organisms are more or less friable, or corroded, ^'1 
' ! scaling ; so that one might form some crude notion whet^r^ 
the:f^^ai^n is s,o rapid that the foraminifera are preserve^^ 
from decay and thus are forming strata at this profound^^ 
^epth, This is a subject which seems to me to have be^j 
much neglected in examining soundings. 

Bronn* has sent me two copies of his MorpkologisM 
Studien Uier die Gestaltungsgesetze. It looks elemental^ 
If ypu will wrife you shall have the copy; if not I will give 
it to the Linnean Library. 

I quite agree with the letter from Lyell that your ex¬ 
tinguished theologians lying about the cradle of each new 
science,® etc., etc., is splendid. 


Letter 567 To T. H. Huxley. 

May loth [1862 or later]. 

I have been in London, which has prevented my writing 
sooner, I am very sorry to hear that you have been ill: 
if influenza, I can believe in any degree of prostration of 
strength; if from over-work, for God*s sake do not be rash 
and foolish. You ask for criticisms; I have none to give, 
only impressions. I fully agree with your “ skimming-of-pot 
theoty,” and very well you have put it. With respect [to] 
contemporaneity I nearly agree with you, and if you will look 

Specimens of the mnd dredged by H.M.S. Cyclops were sent to 
Huxley for examination, who gave a brief account of them in Appendix A 
of Capt. Dayman’s Report, 1858, under the title Deep-sea Soundims in 
the North Atlantic. 

H. G. Bronn, Morphologische Studien iiber die Gestaltungsgesetze 
der Naturkbrper uberhaupt und der organischen insbesondere : Leipzig, 
1858. 

* Darwiniana, Collected Essays, Vol. II., p. 52. 
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to the d—d book> 3rd ed., p. 349/ you will find nearly similar Letter 567 
remarks. But at p, 22 of your Address, in my opinion you 
push your ideas too far.^ I cannot think that future geologists 
would rank the Suffolk and St. George's strata as contempo¬ 
raneous, but as successive sub-stages; they rank N. America 
and British stages. cLS contemporaneous, notwithstanding a 
percentage of different species (which they, I presume, would 
account for by geographical difference) owing to the parallel 
succession of the forms in both countries. For terrestrial 
productions ^ I grant that great errors may creep in; but I 
should require strong evidence before believing that, in coun¬ 
tries at all well known, :?o-called Silurian, Devonian, and 

^ “ When the marine forms are spoken of as having changed simul¬ 
taneously throughout the worlds it must not be supposed that this 
expression relates to the same year, or to the same century, or even that 
it has a very strict geological sense ; for if all the marine animals now 
living in Europe, and all those that lived in Europe during the Pleistocene 
period (a very remote period as measured by years, including the whole 
Glacial epoch), were compared with those now existing in South America 
or in Australia, the most skilful naturalist would hardly be able to say 
whether the present or the Pleistocene inhabitants of Europe resembled 
most closely those of the Southern hemisphere.” Origin^ Ed. vi., p. 296. 
llie passage in Ed. III., p. 350, is substantially the same. 

® Anniversary Address to the Geological Society of London {Quart, 

Joum. GeoL Soc,^ Vol. XVIII., p. xl, 1862). As an illustration of the 
misleading use of the term “ contemporaneous ” as employed by geologists, 

Huxley gives the following illustration : “Now suppose that, a million or 
two of years hence, when Britain has made another dip beneath the sea 
and has come up again, some geologist applies this doctrine \i.e, the 
doctrine of the Contemporaneity of the European and of the North 
American Silurians : proof of contemporaneity is considered to be estab¬ 
lished by the occurrence of 60 per cent, of species in common], in 
comparing the strata laid bare by the upheaval of the bottom, say, of 
St. George’s Channel with what may then remain of the Suffolk Crag. 
Reasoning in the same way, he will at once decide the Suffolk Crag and 
the St. George’s Channel beds to be contemporaneous; although we 
happen to know that a vast period ... of time . . . separates the two ” 

{loc, cit,^ p. xlv). This address is republished in the Collected Essays^ 

Vol. VIII.; the above passage is at p. 284. 

® Darwin supposes that terrestrial productions have probably not 
changed to the same extent as marine organisms. “ If the Megatkeriu7n^ 

Mylodon . . . had been brought to Europe from La Plata, without any 
, information in regard to their geological position, no one would have 
suspected that they had co-existed with sea shells all still living” 

{Origin^ Ed. VI., p. 298). 
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l<<*ter ^ Gar|>drt!fyf<!yas stfiala could be contemporaneous. You 

to toe on the third point, viz., on non-advancement of oW^^ 
sation, to have made a very strong case. I have not T?rio^ 
ledge or presumption enough to criticise what you 
have s£Ud what I could at p. 363 of Origin. It seems to'^^ 
that the whole case may be looked at from several'polM 
of view. I can add only one miserable little special ca^‘ ^ 
advancement in cirripedes. The suspicion crosses me 
if you endeavoured your best you would say more on ^ 
other side. Do you know well Bronn in his last Entwickehi^ 
(or soule ;^uch word) On this subject? it seemed to me'Y^ 
wen dbnfe. I hope before you publish again you will 1“^ 
him again, to consider the case as if you were a judge ih' > 
court of appeal; it is a very important subject. I can 
nothing against your side, but I have an “ inner consciousne^'t* 
(a highly philosophical style of arguing!) that something coal| 
be said against you; for I cannot help hoping that you are 
not quite as right as you seem to be. Finally, I cannot te|( 
why, but when I finished your Address I felt convinced that 
many would infer that you were dead against change of 
species, but I clearly saw that you were not. I am not very 
well, so good-night, and excuse this horrid letter. ' 


Letter 568 To J. D. Hooker. 

Down, June 30th [1866]. 

I have heard from Sulivan (who, poor fellow, gives a 
very bad account of his own health) about the fossils.^ . . . 
The place is Gallegos, on the S. coast of Patagonia. 
Sulivan says that in the course of two or three days all 
the boats in the ship could be filled twice over ; but to 
get good specimens out of the hardish rock two or three 


^ Probably “Untersuchungen iiber die Entwickelungsgesetze der 
organischen Welt wahrend der Bildungszeit unserer Erdoberflache,” 
Stuttgart, 1858. Translated by W. S. Dallas in the Ann. and Mag. 
Nat Hist, Vol. IV., p. 81. 

* In a letter to Huxley (June 4th, 1866) Darwin wrote : “Admiral 
Sulivan several years ago discovered an astonishingly rich accumulation 
of fossil bones not far from the Straits [of Magellan]. . . . During many 
years it has seemed to me extremely desirable that these should be 
QQllected j and here is an excellent opportunity.” 
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weeks would be requisite. It would be a grand haul for Letter 568 
Palaeontology. I have been thinking over your lecture.^ 

Will it not be possible to give enlarged drawings of some 
leading forms of trees? You will, of course, have a large 
tnap, and George tells me that he saw at Sir H. James*, at 
Southampton, a map of the world on a new principle, as 
seen from within, so that almost ^ths of the globe was shown 
at once on a large scale. Would it not be worth while to 
borrow one of these from Sir H. James as a curiosity to 
bang up ? 

Remember you are to come here before Nottingham. I 
have almost finished the last number of H. Spencer, and am 
astonished at its prodigality of original thought. But the 
reflection constantly recurred to me that each suggestion, to 
be of real value to science, would require years of work. It 
is also very unsatisfactory, the impossibility of conjecturing 
where direct action of external circumstances begins and ends 
—as he candidly owns in discussing the production of woody 
tissue in the trunks of trees on the one hand, and on the 
other in spines and the shells of nuts. I shall like to heaj: 
what you think of this number when we meet. 


To A. Gaudry.^ 


Letter 569 


Down, Nov. 17th, 1868. 

On my return home after a short absence I found your 
note of Nov. 9th, and your magnificent work on the fossil 
animals of Attica.^ I assure you that I feel very grateful 
for your generosity, and for the honour which you have thus 
conferred on me. I know well, from what I have already 
read of extracts, that I shall find your work a perfect mine 
of wealth. One long passage which Sir C. Lyell quotes from 
you in the lOth and last edition of the Principles of Geology 


^ A lecture on Insular Floras given at the British Association meeting 
at Nottingham, August 27th, 1866, published in the Gard, CAron., 1867. 

* Albert Gaudry, Professor of Palaeontology in the Natural History 
Museum, Paris, Foreign Member of the Royal Society of London, author 
of Animaux Foss, et G^ol de VAttique, 

® The Giologie de VAttique.^ 2 vols. 4to, 1862-7, is the only work of 
Qaudry’s of this date in Mr. Darwin^S library. 
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^ M wost Striking which I have ever read o^, 
s^l^^tion of species.^ 


Letter 570 



A. Sedgwick to C. Darwin. 

Ih May, 1870, Darwin “went to the Bull Hotel, Cambridge, 
the boys, and for a little rest and enjoyment” * The followkg 
was Received ajfiter his return to Down. ‘ ^ 

Trinity College, Cambridge, May 

My deaf Darwin, 

Your very kind letter surprised me. Not thlfc I!S 
^rptfeNi at the pleasant and very welcome feeling ^ 
which it was written. But I could not make out 
had done to deserve the praise of “ extraordinary kindne^^ 
yourself and family.” I would most willingly have done'^ 
best to promote the objects of your visit, but you gave ^ 
no oppc^unity of doing so. I was truly grieved to find lii 
my joy at seeing you again was almost too robust for y<>| 
i^ate of nerves, and that my society, after a little wh0fe 
became oppressive to you. But I do trust that your Car^ 
bridge visit has done you no constitutional harm ; nay, rathe 
that it has done you some good. I only speak honest trtrtl 
when I say that I was overflowing with joy when I saw you 
and saw you in the midst of a dear family party, and solace< 
at every turn by the loving care of a dear wife and daughters 
How different from my position—that of a very old mar 
living in cheerless solitude! May God help and cheer yoi 


1 The quotation in Lyell’s Principles, Ed. X., Vol. II., p. 484, is fror 
M. Gaudrys Animaux Fossiles de Pikermi, 1866, p. 34 :— 

“ In how different a light does the question of the nature of specie 
now present itself to us from that in which it appeared only twenty year 
ago, l^fore we had studied the fossil remains of Greece and the alliei 
forms of other countries. How clearly do these fossil relics point to th 
idea that species, genera, families, and orders now so distinct have ha 
common ancestors. The more we advance and fill up the gaps, the mor 
we feel persuaded that the remaining voids exist rather in our knowledg 
than in nature. A few blows of the pickaxe at the foot of the Pyreneei 
of the Himalaya, of Mount Pentelicus in Greece, a few diggings in th 
sandpits of Eppelsheim, or in the Mauvaises Terres of Nebraska, hav 
revealed to us the closest connecting links between forms which seeme 
before so widely separated. How much closer will these links be draw: 
when Palaeontology shall have escaped from its cradle 1 ” 

* Life and iMters, III., 125. 
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all with the comfort of hopeftil hearts—^yoii and your wife, Lette** 576 
and your sons and daughters ! 

You were talking about my style of writing,—I send you 
my last specimen, and it will probably contintie to be my 
last. It is the continuation of a former pamphlet of which 
I have not one spare copy. I do not ask you to read it. 

It is addressed to the old people in my native Dale of Dent, 
on the outskirts of Westmorland. While standing at the 
door of the old vicarage, I can see down the valley the Lake 
mountains—Hill Bell at the head of Windermere, about 
twenty miles off. On Thursday next (d.v.) I am to start for 
Dent, which I have not visited for full two years. Two years 
ago 1 could walk three or four miles with comfort Now, 
alas! I can only hobble about on my stick. 

I remain your true-hearted old friend 

A. Sedgwick. 


To C. Lyell. Letter 571 

Down, Sept. 3rd [1874]. 

Many thanks for your very kind and interesting letter. 

I was glad to hear at Southampton from Miss Heathcote a 
good account of your health and strength. 

With respect to the great subject to which you refer 
in your P.S., I always try to banish it from my mind as 
insoluble; but if I were circumstanced as you are, no doubt 
it would recur in the dead of the night with painful force. 

Many persons seem to make themselves quite easy about 
immortality ^ and the existence of a personal God, by intuition; 
and I suppose that I must differ from such persons, for I 
do not feel any innate conviction on any such points. 

We returned home about ten days ago from Southampton, 
and I enjoyed my holiday, which did me much good. But 
already I am much fatigued by microscope and experimental 
work with insect-eating plants. 

When at Southampton I was greatly interested by looking 
at the odd gravel deposits near at hand, and speculating 
about their formation. You once told me something about 
them, but I forget what; and I think that Prestwich ^ has 

^ See Life and Letters^ I,, p. 312. 

* Prof. Prestwich contributed several papers to the Geological 
Society on the Superficial Deposits of the South of England. 
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Letto S7I written the superficial deposits on the south coasts, and | 
I must find out his paper and read it. 

From what I have seen of Mr. Judd’s papers I have t; 
thought that he would rank amongst the few leading British i 
geologists. ■ 

Letter 572 To J. D.. Hooker. < 

The following letter was written before. Mr. Darwin knew that S^r 
Charles Lyell was to be buried in Westminster Abbey, a memorial which 
thoroughly satisfied him. See Life and Letters, III., 197. 

Down, Feb. ^3rd, 1875. 

I have just heard from Miss Buckley of Lyell’s death. 

I have long felt opposed to the present rage for testimonials ; 
but when I think how Lyell revolutionised Geology, and 
aided in the progress of so many other branches of science, 

I wish that something could be done in his honour. On the 
other hand it seems to me that a poor testimonial would be 
worse than none; and testimonials seem to succeed only when 
a man has been known and loved by many persons, as in the 
case of Falconer and Forbes. Now, I doubt whether of late 
years any large number of scientific men did feel much 
attachment towards Lyell; but on this head I am very ill 
fitted to judge. I should like to hear some time what you 
think, and if anything is proposed I should particularly wish 
to join in it. We have both lost as good and as true a friend 
as ever lived. 

Letter 573 To J. D. Hooker. 

This letter shows the difficulty which the inscription for Sir Charles 
LyelPs memorial gave his friends. The existing inscription is, “ Charles 
Lyell . . . Author of ‘ The Principles of Geology.’ . . . Throughout a long 
and laborious life he sought the means of deciphering the fragmentary 
records of the Earth’s histoiy in the patient investigation of the present 
order of Nature, enlarging the boundaries of knowledge, and leaving on 
Scientific thought an enduring influence. . . 

Down, June 2ist [1876]. 

I am sorry for you about the inscription, which has almost 
burst me. We think there are too many plurals in your.s, 
and when read aloud it hisses like a goose. I think the 
omission of some words makes it much stronger. “ World ^ 

^ The suggested sentence runs : ‘‘ he gave to the world the results of 
his labour, etc.’ 




184^"*^ ^ 7^3 


MISCELLANEOUS 


239 


is much stronger and truer than " public."* As Lyell wrote Letta: 573 
various other books and memoirs, I have some little doubt 
about the Principles of Geology. People here do not like 
your “enduring value**: it sounds almost an anticlimax. 

They do not much like my “last (or endure) as long as 
science lasts.** If one reads a sentence often enough, it 
always becomes odious. 

God help you. 

To Oswald Heer.^ Letter 574 

Down, March 8th [1875]. 

I thank you for your very kind and deeply interesting 
letter of March ist, received yesterday, and for the present of 
your work, which no doubt I shall soon receive from Dr. 

Hooker.^ The sudden appearance of so many Dicotyledons 
in the Upper Chalk ^ appears to me a most perplexing phe¬ 
nomenon to all who believe in any form of evolution, especially 
to those who believe in extremely gradual evolution, to which 
view I know that you are strongly opposed. The presence of 
even one true Angiosperm in the Lower Chalk ^ makes me 

^ Oswald Heer (1809-83) was bom at Niederutzwyl, in the Canton 
of St. Gall, Switzerland, and for many years (1855-82) occupied the chair 
of Botany in the University of Zurich. While eminent as an entomologist 
Heer is chiefly known as a writer on Fossil Plants. He began to write on 
palseobotanical subjects in 1841 ; among his most important publications, 
apart from the numerous papers contributed to scientific societies, the 
following may be mentioned: Flora Tertiaria Helvetice^ 1855-59 J the 
Flora Fossilis Arctica^ 7 vols., 1869-83 ; Die Urwelt der Schweiz^ 1865 ; 

Flora Fossilis Helvetim^ 1876-7. He was awarded the Wollaston medal 
of the Geological Society in 1874, and in 1878 he received a Royal medal. 

(Oswald Heer, Bibliograpkie et Tables Iconographiques^ par G. Malloizel, 
prScidd dune Notice Biographique par R. Zeiller; Stockholm.) 

^ Flora Fosnlis Arctica^ Vol. III., 1874, sent by Prof. Heer through 
Sir Joseph Hooker. 

® The volume referred to contains a paper on the Cretaceous Flora of 
the Arctic Zone (Spitzbergen and Greenland), in which several dicotyle¬ 
donous plants are described. In a letter written by Heer to Darwin the 
author speaks of a species of poplar which he describes as the oldest 
Dicotyledon so far recorded. 

^ No satisfactory evidence has so far been brought forward of the 
occurrence of fossil Angiosperms in pre-Cretaceous rocks. The origin of 
the Monocotyledons and Dicotyledons remains one of the most difficult 
and attractive problems of Palaeobotany. 
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$74 inclined to conjecture that plants of this great division tonal’ 
have been largely develop^ in some isolated area, whent^ 
owing to geographical changes, they at last succeeded la 
eacaping, and spread quickly over the world.^ But 1 
admit that this case is a great difficulty in the views which 
I hold. Many as have been the wonderful discoveries jn 
(iwilogy during the last half-century, I think none hfive 
cxcmlcd in interest your results with respect to the plants 
which formerly existed in the Arctic regions. How I wish 
that similar collections could be made in the Southern 


hemisphere, for instance in Kerguelen’s Land. 

The death of Sir C. Lyell is a great loss to science, but I 
do not think to him.self, for it was scarcely possible that he 
4<>uWI have retained his mental powers, and he would have 
Miflfcrctl dreadfully from their loss. The last time I saw hfei 
hr WA* M>caking with the most lively interest about his last 
viMt t«> you. and I was grieved to hear froni him a very f^r 
IK roiini of your health. I have been working for some tim 6 
on a subject, namely insectivorous plants. I do not 

kiK.« whether the subject will interest you, but when my 
t««.U publishal I will have the pleasure of sending you 


'* * Vam very much obliged for your photograph, and enclose 
. nr 1 mynclf* 


1 


To S. B. J. Skcrtchly. 

March 2nd, 1878. 

it i. the i.rr..tcsl possible .satisfaction to a man nearly at 
,J.r 4 lo%r of his carcT to believe that he has aided or stimu- 
l..tr.l an able aivl energetic fellow-worker in 
.,( Mirnce. Therefore ymir letter has i 

' ' yiir No Joubt on my return homo I sha 

f 

" -! roa r . Ins almirablo 7b, As..> 

: )l -Ir L//. AW.*» « A/ior.Vor-ro/rK'-' ^ 

iH ‘4 
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I have noticed the criticisms on your work/ but such oppo- Letter 
sition must be expected by every one who draws fine grand 574* 
conclusions, and such assuredly are yours as abstracted in 
your letter. What magnificent progress Greology' has made 
within my lifetime! 

I shall have very great pleasure in sending you any of my 
books with my autograph, but I really do not know which to 
send. It will cost you only the trouble of a postcard to tell 
me which you would like, and it shall soon be sent. Forgive, 
this untidy note, as it is rather an effort to write. 

With all good wishes for your continued success in science 
and for your happiness. . . . 

^ Mr. S. B. J. Skertchly recorded “ the discovery erf palaeolithic flint 
implements, mammalian bones, and fresh-water sheMs in brkk-earths 
below the Boulder-clay of East Anglia,” in a letter published in the Oet?/, 

Vol. III., p. 476, 1876. (See also The Fenland^ Past and Present 
S. H. Miller and S. B. J. Skertchly, London, 1878.) The conclusions of 
Mr. Skertchly as to the pre-Glacial age of the flint implements were not 
accepted by some authorities. (See correspondence in Nature^ Vol. XV., 

1877, pp. 141, 142.) We are indebted to Mr. Marr for calling pur atten¬ 
tion to Mr. Skertchly’s discovery. 
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To William Jackson Hooker.^ i 

Down, March 12th [1^43]. 

. . . When you next write to your son, will you please 
remember me kindly to him and give him my best thanks 
for his note? I had the pleasure yesterday of reading a 
letter from him to Mr. Lyell of Kinnordy, full of the most 
interesting details and descriptions, and written (if I may 
be permitted to make such a criticism) in a particularly 
agreeable style. It leads me anxiously to hope, even more 
than I did before, that he will publish some separate natural 
history journal, and not allow (if it can be avoided) his 
materials to be merged in another work. I am very glad 
to hear you talk of inducing your son to publish an Antarctic 
Flora. I have long felt much curiosity for some discussion 
on the general character of the flora of Tierra del Fuego, 
part of the globe farthest removed in latitude from us. 
How interesting will be a strict comparison between the 
plants of these regions an d of Scotland or Shetland. I am 

^ Sir William Jackson Hooker (1785-1865) was called to the Chair of 
Botany at Glasgow in 1820, where by his success as a teacher he raised 
the annual fees from to ;£7oo. In 1841 he became Director of the 
Royal Botanic Gardens at Kew, which under his administration increased 
enomously in activity and importance. His private Herbarium, said to 
be “ by far the richest ever accumulated in one man's lifetime," formed the 
nucleus of the present collection. He produced, as author or editor, about 
a hundred volumes devoted to Botany {Diet, of Nat. Biog.). 

349 
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^re I may speak on the part of Prof. Henslow that all my Letter sis 
collection (which gives a fair representation, of the Alpine 
flora of Tierra del Fuego and of Sonthern Patagonia) will 
be joyfully laid at his disposal. , , , 


To John Lindley.^ 


■. (! 

. Letter 576 


Down, Saturday [April 8th, 1843]. 

I take the liberty, at the suggestion of Dr. Royle,^ of 
forwarding to you a few seeds, which have been found under 
very singular circumstances. They have been sent to me 
by Mr. W. Kemp, of Galashiels, a (partially educated) man, 
of whose acuteness and accuracy of observation, from ^ever^il 
communications on geological subjects, I have a ve^y high 
opinion. He found them in a layer under twenty-five feet 
thickness of white sand, which seems to have been deposited 
on the margins of an anciently existing lake. These seeds 
are not known to the provincial botanists of the district. He 
states that Some of them germinated in eight days after being 
planted, and are now alive. Knowing the interest you took 
in some raspberry seeds, mentioned, I remember, in one of 
your works, I hope you will not think me troublesome in 
asking you to have these seeds carefully planted, and in 
begging you so far to oblige me as to take the trouble to 
inform me of the result. Dr. Daubeny has started for Spain, 
otherwise I would have sent him some. Mr. Kemp is 
anxious to publish an account of his discovery himself, so 


* John Lindley (1799-1865) was bom at Catton, near Norwich. His 
first appointment was that of Assistant Librarian to Sir Joseph Banks. 
He was afterwards Assistant Secretary to the HorticulturaJ Society, and 
during his tenure of that office he organised the first fruit and flower 
shows held in this country. In 1829 he was chosen to be the first 
Professor of Botany at University College, London, and a few years later 
he became Lecturer to the Apothecaries’ Company. He is the author of 
a large number of botanical books, of which the best known is the 
Vegetable Kingdom^ 1846. He was one of the founders of the Gardeneri 
Chronicle^ and was its principal editor up to the time of his death. He 
was endowed with great powers of work and remarkable energy. He is 
said as a young man to have translated Richard’s Analyse du Fruit in 
a single sitting of three nights and two days. (From the article on 
Lindley in the Dictionary of National Biografhy^ which is founded on 
the Gardener^ Chronicle^ 1865, pp, 1058, 1082.) 

® See Letter 29, note 2, Vol. I. 
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so kind as to coratnunicate the lesafe 
’ihe, ail'd’not to any pelriodical. The chance, though 
aviating s6 impossible, oi recovering a plant lost to at^ 
country if not to the world, appears to me so very interesting, 
that 1 hope you will think it worth while to have these seeds 
= ' planted, and not returned to me 

, To C. Lyell. 

’ ^ [Sept,, 1843.] 

‘ An interestiilg fact has lately, as it were, passed throi^ 
tnyharids. A Mr. Kemp (almost a working man), who has 
Wtitteit on “ parMtel toads,and has corresponded with me,^ 
me in Ae spring some seeds, with an account of tite 
sfx>t where they were found, namely, in a layer at the bottom 
bf a deep sand pit, near Melrose, above the level of the river, 
and which sand pit he thinks must have been accumulated in 
a^ lake, when the whole features of the valleys were different, 
ages ago; since which whole barriers of rock, it appears, 
mu^have been worn down. These seeds germinated freely, 
and I sent some to the Horticultural Society, and Lindley 
Writes to me that they turn out to be a common Rumex and 
a' species of which neither he nor Henslow (as I 

have since heard) have ever seen, and certainly not a British 
plant! Do^ this not look like a vivification of a fossil 
seed ? It is not surprising, I think, that seeds should last 
ten or twenty thousand £years], as they have lasted two or 
three [thousand years] in the Druidical mounds, and have 
germinated. 

When not building, I have been working at my volume 
on the volcanic islands which we visited ; it is almost ready 
for press. ... I hope you will read my volume, for, if you 
don’t, I cannot think of anyone else who will! We have at 
last got our house and place tolerably comfortable, and I am 
well satisfied with our anchorage for life. What an autumn 
we have had: completely Chilian \ here we have had not a 
drop of rain or a cloudy day for a month. I am positively 
tired of the fine weather, and long for the sight of mud almost 
as much as I did when in Peru. 

^ In a letter to Henslow, Darwin wrote : “ If he [Mr. Kemp] had not 
shown himself a most careful and ingenious observer, I should have 
tuought nothing of the case.” 
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Tb^ vitality of seeds was a subject in which parwin continued to talpe 
an interest. In July, 1855 {JJfe and Letters^ II., p. 65), he wrote to 
Hooker: “ A nian told me the other day as I thought, a splendid 
instance—and splendid it was, for according to his evidence the seed 
came up alive out of the lower paVt of the Londtm Clay I I disgusted 
him by telling him that palms ought to have cdme up.” 

In the Gdrdeners^ Chronicle^ 1855, p. 758, appeased a notice (half a 
column in length) by Darwin on the “Vitality of Seeds.” TJ^ facts 
related refer to the “ Sand-walk” at Down; the wood was planted in 1,846 
on a.piece of pasture land laid down as grass in 1840. In 1^55, on the 
soil ^being dug in several places. Charlock {BrasHca si^pistrum) sprang 
up freely. The subject continued to interest him, and we find a note 
dated^uly 2nd, 1874, in which Darwin recorded that forty-six plants of 
Charlock sprang up in that year over a space (14 x 7 feet) which bad 
been dug to a considerable depth. In the course title artide m 
the Oardmeri Chrmiele^ Ty2jcmn remarks: “The in,seeds of 

retaining their vitality when buried in damp soil may well be an;element 
in preserving the species, and therefore seeds may be specj^ly endowed 
wiA this capacity; whereas the power of retaining vitality in a dry 
artificial condition must be an indirect, and in one sense accidental, 
quality in seeds of little or no use to the species.” 

The point of view expressed in the letter to Lyell above given is 
of interest in connection with the research erf Horace Brown and F. 
Escombe ^ on the remarkable power possessed by dry seeds of resistance 
to the temperature of liquid air. The point of the experiment is that life 
continues at a temperature “below that at which ordinary chemical 
reactions take place.” A still more striking demonstration of the fact 
has been made by Thiselton-Dyer and Dewar,* who employed liquid 
hydrogen as a refrigerant. The connection between these facts and 
the dormancy of buried seeds is only indirect; but inasmuch as the 
experiment proves the possibility of life surviving a period in which no 
ordinary chemical change occurs, it is clear that they help one to believe 
in greatly prolonged dormancy in conditions which tend to check 
metabolism. For a discussion of the bearing of their results on the 
life-problem, and for the literature of the subject, reference should be 
made to the paper by Brown and Escombe. See also C. de Candolle 
“On Latent Life in Seeds,” Brit. Assoc. Report^ 1896, p. 1023; and 
F. Escombe, Science Progress^ Vol. I., N.S., p. 585, 1897. 

To J. S. Henslow. 

Down, Saturday [Nov. 5th, 1843]. 

I sent that weariful Atriplex to Babington, as I said I 
would, and he tells me that he has reared a facsimile by sowing 

^ Proc. Roy. Soc.^ Vol. LXIL, p. 160. 

* Read before the British Association (Dover), 1899, and published 
in the Comptes rendus, 1899, and in the Proc. R. Soc.^ LXV., p. 361, 1899. 
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Letter 57* ii. ^gK^ifoUa in rich soil. He says he knows 

ha^tetfa, an4 that it is very different. Until your last 
Bt^l7'3ha<3 not heard that Mr. Kemp’s seeds had producefi 
tyro.p<dygonujns. He informs me he saw each plant bring up 
the husk of the individual seed which he planted. I belieye 
mpself in his acoaracy, but I have written to advise him not to 
publish, for ais he collected only two kinds of seeds—and from 
them two Polygbnnms, two species or varieties oiAtriplex and 
^ 'Rumex hav^ come tip, any one would say (as you suggested) 
^'at mpre prpl^bly all the seeds were in the soil, than t^t 
i^pe 4 |,.^vh>(^, pi,yst have been buried for tens of thousands of 
should,««taip ,their, vitality. If the Atriplex had tptped, 
atit new, the evidence would indeed have been good, I regret: 
this result of poor Mi*. Kemp’s seeds, especially as I believed^ 
from his- statements and the appearance of the seeds, that 
they did germinate, and I further have no doubt that their 
^tiquity must be immense. I am sorry also for the trouble 
you have bad. I heard the other day through a circuitous 
course how you are astonishing all the clodhoppers in ypur 
vriiole part of the county: and [what is] far more wonderful, 
as it was remarked to me, that you had not, in doing this, 
aroused the envy of all the good surrounding sleeping parsons. 
What good you must do to the present and all succeeding 
generations.^ 


Letter 579 To J. D. Hooker. 

Down, Nov. 14th [1855]. 

You well know how credulous I am, and therefore you 
will not be surprised at my believing the Raspberry ® story: 
a very similar case is on record in Germany—viz., seeds from 
a barrow ; I have hardly zeal to translate it for the Gardeners' 
Chronicle? I do not go the whole hog—viz., that sixty and 
two thousand years are all the same, for I should imagine 
that some slight chemical change was always going on in a 
seed. Is this not so ? The discussions have stirred me up to 

^ For an account of Professor Henslow’s management of his parish 
of Hitcham see Memoir of the Rev, John Stevens Henslow^ M,A,^ by the 
Rev. Leonard Jenyns: 8vo, London, 1862. 

* This probably refers to Lindley’s story of the germination of 
raspberry seeds taken from a barrow 1600 years old, 

‘‘Vitality of Seeds,” Gardener^ Chronicle^ Nov. 17th, 1855, p. 758. 
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send tny very small case of the charlock ; but as it required Letter 571^ 
some space to give all details, perhaps Lindley will not insert; 
and if he does, you, you worse than an unbelieving dog, will 
not,.!, know, believe. The reason I do not care to try Mr. 
Bentham^s plan is that I think it would be very troublesome, 
and it would not, if I did not find seed, convince me myself 
tlmt none were in the earth, for I have found in my salting 
experiments that the earth clings to the seeds, and the seeds 
are. very difficult to find. Whether washing would do I kno\v 
^ot; a, gold-washer would succeed, I daresay. 

To W. J. Hooker. Letter 580 

Testimonial from Charles Darwin, Esq., M.A., RR.S.and G.S., 
late Naturalist to Captain FitzRoy’s Voy^e. 

Down House, Farnbbroug^h, August 25th, 1845. 

I have heard with much interest that your son. Dr. 

Hooker, is a candidate for the Botanical Chair at Edinburgh. 

From my former attendance at that University, I am aware 
how important a post it is for the advancement of science, 
and I am therefore the more anxious for your son’s success, 
from my firm belief that no one will fulfil its duties with 
greater zeal or ability. Since his return from the famous 
Antarctic expedition, I have had, as you are aware, much 
communication with him, with respect to the collections 
brought home by myself, and on other scientific subjects^ 
and I cannot express too strongly my admiration at the 
accuracy of his varied knowledge, and at his powers of 
generalisation. From Dr. Hooker’s disposition, no one, in 
my opinion, is more fitted to communicate to beginners 
a strong taste for those pursuits to which he is himself so 
ardently devoted. For the sake of the advancement of Botany 
in all its branches, your son has my warmest wishes for his 
success. 

To J. D. Hooker. Letter S8i 

Down, Thursday [June iith, 1847], 

Many thanks for your kindness about the lodgings—it 
will be of great use to me.^ Please let me know the address 
if Mr. Jacobson succeeds, for I think I shall go on the 22 nd 
and write previously to my lodgings. I have since had 


^ The British Association met at Oxford in 1847. 
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i^ter 581 a. tempting invitation from Daubeny ^ to meet Henslow, ietc., 

upon the whde, I believe, lockings will answer- bestj for 
then I shall have-a secure solitary retreat to rest in^ . ^ s, 

I am extremely glad I sent the Laburnum:^ the rdceme 
grew in centre of tree, and had a most minute tuft erf kave^ 
which presented-no unusual appearance: there is now on one 
raceme a terminal bilateral [f^., half ytellow, 'half pur^] 
flower, and cai another raceme a single terminal pure yellow 
and one adjoining bilateral flower. If you would like them 
I will send them ; otherwise I would keep them to see wheth» 
the bilateral flowers will seed, for Herbert ® says the yellow 
ones will. Herbert is wrong in thinkiiig there are no some¬ 
what'analogous facta": I can tell you some, when we meet 
I know not whether botanists consider each petal and stamen 
an individual; if so, there seems to me no especial difficulty 
in the case, but if a flower-bud is a unit, are not their flowers 
very strange ? ' 

I have seen Dillwyn in the Gardenin' Chronicle^ and was 
disgusted at it, for I thought my bilateral flowers would have 
been a novelty for you. 

In a letter to Hooker, dated June 2nd, 1847, Darwb makes a bold 
suggestion as to floral symmetry :— 

I send you a tuft of the quasi-hybrid Laburnum, with two 
kinds of flowers on same stalk, and with what strikes [me] as 
very curious (though I know it has been observed before), 

' Charles Giles Bridle Daubeny, F.R.S. (1795-1867), Fellow of 
Magdalen College, Oxford; elected , Professor of Chemistry in the 
University 1822 in 1834 he became Professor of Botany, and in 1840 
Professor of Rural Economy. 

* This refers to the celebrated form known as Cytisus Adami, of which 
a full account is given in Variation of Animals and Plants^ Vol. L, Ed. ii., 
p. 413. It has been supposed to be a seminal hybrid or graft-hybrid 
between C. laburnum and C. purpureus. It is remarkable for bearing 
“ on the same tree tufts of dingy red, bright yellow, and purple flowers, 
borne on branches having widely different leaves and manner of growth.” 
In a paper by Camuzet in the Annales de la Socidtd d*Horticulture de 
Parts^ XIII., 1833, p. 196, the author tries to show that Cytisus Adami is 
a seminal hybrid between C. alpinus and C. laburnum, Fuchs {Sitz, k, 
Akad. WieUy Bd. 107) and Beijerinck {K. Akad, Amsterdayn^ 1900) have 
written on Cytisus Adami^ but throw no light on the origin of the hybrid. 
See letters to Jenner Weir in the present volume. 

® .Dean Herbert. 
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namely, a fldwer bilaterally differesnt: other, I observe, has Letter 581 

half its calyx purple. Is this not very dirious, and opposed 
to the morphological idea that a flower is a condensed con- 
tifinoas spire of leaves ? Does it not look as if flowers were 
normally bilateral;' just in the same way we now know 
that 4be radiating star-fish, etc., are bilateral ? The case 
reminds me of thc«e insects with exactly half having secondary 
male characters and the other half female. 

it is interesting to note his change of view in later ye^s. In an undated 
letter written to Mr. Spencer, probably in 185^3, he says ; “ With respect 
io asymmetry in the flowers themselves, I remain contented, from all that 
I hayei seen; with adaptation to visits of insects. There is, however, 
anotber factor which it is JLikely enoi^h may have come into pky-^viz., 
the protection of the anthers and pollen from th^* injurious effects of 
rain. I think so because several flowers inhabiting rainy countries as 
A. Kemer has lately shown, bend their heads down in rainy weather.” 

To J. D. Hooker. Letter 582 

June [1855]. 

This is an early example of Darwin’s interest in 'the movements of 
plants. Sleeping plants, as is well known, may acquire a rhythmic 
movement differing from their natural period, but the precise experiment 
here described has not, as far as known, been carried out. See Pfeffer, 
Periodische Bewegungen^ 1875, p. 32. 

I thank you much for Hedysarum : I do hope it is not very 
precious, for, as I told you, it is for probably a most foolish 
purpose. I read somewhere that no plant closes its leaves 
so promptly in darkness, and I want to cover it up daily for 
half an hour, and see if I can teach it to close by itself, or 
more easily than at first in darkness. 1 am rather puzzled 
about its transmission, from not knowing how tender it is. . . . 


To J. D. Hooker. Letter 583 

Down, July 19th, 1856. 

I thank you warmly for the very kind manner with which 
you have taken my request. It will, in truth, be a most 
important service to me ; for it is absolutely necessary that I 
should discuss single and double creations, as a very crucial 
point on the general origin of species, and I must confess, 
with the aid of all sorts of visionary hypotheses, a very hostile 
one. I am delighted that you will take up possibility of 
crossing; no botanist has done so, which I have long 
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Letter 583 Feg^6tte<l,ifef>d 1 aiii 'glad to see that it was one of A. De Ca«M 
aoUe'sjdesiderata^^ By Aeway, he is curiou^y contradictOis^ 
on subject l am far from expecting that no cases of appairem 
impossibility will be found ; but certainly I expect that 
mately they will disappear; for instance, Camp^nulacei mems 
a strong casje, but nbw it is. pretty clear that they ratsf-Ui 
liable to crossing...^ Sweet-peas,^ bee-orchis, and perhaps 
hollyhocks are, at presenti^itiy'greatest difficulties; and-1 find 
I cai^not .experimentise by castrating sweet-peas, without 
dqing ^ia^l injury. Ipormerly. I felt most interest on ,tl^ 
point,as ^one <iii^ means of eliminating varieties; but I iSe^l 
intoesi now in other ways/ '< One general fact [that] makes 
me believe in my doctrine,* is that no terrestrial animaff 
"which semen is liquid is hermaphrodite except with miiti^l 
copulation ; in terrestrial plants in which the semen is dry 
there are many hermaphrodites. Indeed, I do wish I lived at 
. Kew, or at least so that I pould see you oftener. To return 
again to subject of crossing: I have been inclined to speculate 
so far, as to think (my ! ?) notion (I say mjy notion, but I think 
others have put forward nearly or quite similar ideas) perhaps 
explains the frequent separation of the sexes in trees, which I 
think I have heard remarked (and in looking over the monb¬ 
and dioecious Linnean classes in Persoon seems true) are very 
apt to have sexes separated; for [in] a tree having a vast 
number of flowers on the same individual, or at least the same 
stock, each flower, if only hermaphrodite on the common plan, 
would generally get its own pollen or only pollen from another 
flower on same stock,—whereas if the sexes were separate 
there would be a better chance of occasional pollen from 
another distinct stock. I have thought of testing this in your 
New Zealand Flora, but I have no standard of comparison, 
and I found myself bothered by bushes. I should propound 


. ^ In Lathyrus odoratus the absence of the proper insect has been 
supposed to prevent crossing. See Variatio 7 i under Domestication^ 
Ed. n,, Vol. II,, p. 68 ; but the explanation there given for Pisum may 
probably apply to Lathyrus, 

* The doctrine which has been epitomised as Nature abhors perpetual 
selpfertilisation^ and is generally known as Knight^s Law or the Knight- 
Darwin Law, is discussed by Francis Darwin in Nature^ 1898. References 
are there given to the chief passages in the Origin of Species^ etc., bearing 
on the question. See Letter 19, Vol. I. 
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that some unknown causes had favoured development of trees Letter 583 
and bushes in New Zealand, and consequent on this there 
had been a development of separation of sexes to prevent 
too much intermarriage. I do not, 6f course, suppose the 
prevention of too much intermarriage the only good of 
separation of sexes. But such wild notions are riot worth 
troubling you with the reading of. 

i To J, D. Hooker. Letter 584 

Moor Park [May 2nd, > 1S57]. 

' The iribst striking case; which I have stumbled on, on 
apparent, brit false relation of structure of plants to clirhate, 
seems to be Meyer and Do^:ge’s remark that there fe 'ribf 6ne 
single, even moderately-sized, family at the Cape of Gbod 
Hope which has not one or several species^ with heath-like 
foliage ; and when we consider this together with the number 
of true heaths, any one would have been justified, had it not 
been for our own British heaths,^ in saying that heath-like 
foliage must stand in direct relation to a dry and moderately 
warm climate. Does this not strike you as a good case of 
false relation? I am so pleased with this place and the 
people here, that I am greatly tempted to bring Etty here, for 
she has not, on the whole, derived any benefit from Hastings. 

With thanks for your never failing assistance to me . . . 

I remember that you were surprised at number of seeds 
germinating in pond mud. I tried a fourth pond, and took 
about as much mud (rather more than in former case) as 
would fill a very large breakfast cup, and before I had left 
home 118 plants had come up ; how many more will be up 
on my return I know not This bears on chance of birds by 
their muddy feet transporting fresh-water plants. 

This would not be a bad dodge for a collector in country 
when plants were not in seed, to collect and dry mud from 
ponds. 


* It is well known that plants with xerophytic characteristics are not 
confined to dry climates; it is only necessary to-mention halophytes, 
alpine plants and certain epiphytes. The heaths of Northern Europe 
are placed among the xerophytes by Warming (Lehrhuch der okologischen 
Pfianzengeographie^ p. 234, Berlin, 1896). 
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Letter 585 


■ • To,Asa Gray. 

' ‘ ' '' ' ' ,Dovm[i 857 j 

very glad to hear that you think of discussing tfid 
relative ranges of the identical 'an| allied U. States and Eur^‘ 
pean species,, when yoii have,time. Now this leads me to 
make a very audacious remark in opposition to what I imagine 
Hooker has been writing,^ and to your own scientific conscience^ 

I presume he has been urging you to finish your great Fbra 
before you do anything elsfe. Now I would say it is your 
duty to generalise as far as you safely can from your as 
yet compl^i^, ,work. Undoubtedly careful discrimination of 
specie;s isj*e foundation of all good worls;; but I inust lc»k 
at such papers as yours in Silliman as the fruit. As ^carefej 
observation is far }iarder work than generalisation, and still 
harder than speculation, do you not think it very ^ssible 
that it may be overvalued ? It ought never to be forgotten 
that the observer can generalise his own observations incom¬ 
parably better than any one else. How many astronomers 
have laboured their whole lives on observations, and have not 
drawn a single conclusion J I think it is Herschel who has 
remarked how much better it would be if they • had paused 
in their devoted work and seen what they could have deduced 
from their work. So do pray look at this side of the ques¬ 
tion, and let us have another paper or two like the last 
admirable ones. There, am I not an audacious dog ! 

You ask about my doctrine which led me to expect that 
trees would tend to have separate sexes. I am inclined to 
believe that no organic being exists which perpetually self- 
fertilises itself. This will appear very wild, but I can venture 
to say that if you were to read my observations on this sub¬ 
ject you would agree it is not so wild as it will at first appear 
to ypu, from flowers said to be always fertilised in bud, etc. 
It is a long subject, which I have attended to for eighteen 
years. Now, it occurred to me that in a large tree with 
hermaphrodite flowers, we will say it would be ten to one that 
it would be fertilised by the pollen of its own flower, and 
a thousand or ten thousand to one that if crossed it would 
be crossed only with pollen from another flower of same tree, 
which would'be opposed to my doctrine. Therefore, on the 


1 See Letter 338, Vol. L, p. 443. 
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great principle of ^'Nature not lying” I fiilly expected that Letter 585 
trees would be apt to be dioecious or monoecious (which, as 
pollen has to be carried from flower to flower every time, 
would favour a cross from another individual of the same 
species), and so it seems to be in Britain and N. Zealand. 

Nor can the fact be explained by certain families having this 
structure and chancing to be trees, for the rule seems to hold 
both in genera and families, as well as in species. 

I give you full permission to laugh your' fill at this wild 
speculation ; and I do not pretend but what it may be chance 
which, in this case, has led me apparently right. But I repeat 
that hfeel sure that my doctrine has more probability than 
at first it appears to have. If you had not asked, I should 
not have written at such length, though I cannot give an,y of 
my reasons. 

The Leguminosae are my greatest opposers; yet if I were 
to trust to observations on insects made during many years, 

I should fully expect crosses to take place in them; but I 
cannot find that our garden varieties ever cross each other. 

I do not ask you to take any trouble about it, but if you should 
by chance come across any intelligent nurseryman, I wish you 
would enquire whether they take any pains in raising the 
varieties of papilionaceous plants apart to prevent crossing. 

(I have seen a statement of naturally formed crossed Phaseoli 
near N. York.)* The worst is that nurserymen are apt to 
attribute all varieties to crossing. 

Finally I incline to believe that every living being requires 
an occasional cross with a distinct individual; and as trees 
from the mere multitude of flowers offer an obstacle to this, 

I suspect this obstacle is counteracted by tendency to have 
sexes separated. But I have forgotten to say that my maxi¬ 
mum difficulty is trees having papilionaceous flowers: some 
of them, I know, have their keel-petals ex;panded when ready 
for fertilisation ; but Bentham does not believe that this is 
general: nevertheless, on principle of nature not lying, I 
suspect that this will turn out so, or that they are eminently 
sought by bees dusted with pollen. Again I do not ask you 
to take trouble, but if strolling under your Robinias when in 
full flower, just look at stamens and pistils whether protruded 
and whether bees visit them. I must just mention a fact 
mentioned to me the other day by Sir W. Macarthur, a clever 



' BOTANY! . 


[Ohak^ 


H 4 


Letter 58s Atisttaltog^rd^h^r i viz,, hpw^cdd it was that his Erythrina^ 
i^ N;'S. Wales would* not set a seed, without he imitated the 
movements of the petals which bees cause. Well, as lomglafi 
you live, you Will never> aft^r this fearfully long note, a^k me ' 
why i believe this or that. 


Letter 536 , 


TTo Asa Gray. 


June 18th [18573. 


It has been extremely kind of you telling me about; the 
trees i now with your facts, and those from Britain, N.Zealand^ 
and Tasrp^ia I shall have fair materials for judging. I ^ 
writing tiuS ; away from home, but I think your fraction ^ 
^ is as large as in other cases, and is at least a strikii^ 
coincidence. 

I thank you much for your remarks about my crossing 
notions, to which, I may add, I was led by exactly the saifed 
idea as yours, viz., that crossing must be one means of 
eliminating variation, and then I wished to make out how far 
in aniriials and vegetables this was possible. Papilionaceous 
flowers are almost dead floorers to me, and I cannot experi- 
mentisej as castration alone often produces sterility. I am 
surprised at what you say about Compositae and Gramineae. 
From what I have seen of latter they seemed to me (and 
I have watched wheat, owing to what L. de Longchamps has 
said on their fertilisation in bud) favourable for crossing; and 
from Cassini’s observations and Kolreuter’s on the adhesive 
pollen, and C. C. Spren gel’s, I had concluded that the 
Compositae were eminently likely (I am aware of the pistil 
brushing out pollen) to be crossed.^ If in some months’ time 
you can find time to tell me whether you have made any 
observations on the early fertilisation of plants in these two 
orders, I should be very glad to hear, as it would save me from 
great blunder. In several published remarks on this sulqect 
in various genera it has seemed to me that the early fertilisa¬ 
tion has been inferred from the early shedding of the pollen, 
which I think is clearly a false inference. Another cause, 
I should think, of the belief of fertilisation in the bud, is the 


* This is an instance of the curious ignorance of the essential principles 
of floral mechanism which was to be found even among learned and 
accomplished botanists such as Gray, before the publication of the 
Fertilisation of Orchids. Even in 1863 we find Darwin explaining the 
meaning of dichogamy in a letter to Gray. 
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not-rare, abnormal, early maturity of the pistil as described Letter 5^ 
by Gartner. 1 have hitherto failed in meeting with detailed 
accounts of regular and normal impregnation in the bud. 
PodosUmon and Subularia under water (and Leguminos*) 
seem and are strongest cases against me, as far as I as yet 
know. I am so sorry that you are so overwhelmed with work; 
it makes your very great kindness to me the more striking. 

It is really pretty to see how effectual insects are. A short 
time ago I found a female holly sixty measured yards, from 
any otiier holly, and I cut off some twigs and took by chance 
twenty stigmas, cut off their tops, and put them under the 
microscope: there was pollen on every one, and in profusion 
on most! weather cloudy and stormy and unfavourable, wind 
in wrong direction to have brought any. 


To J. D. Hooker. 

Down, Jan. 12th [1858]. 

I want to ask a question which will take you only few 
words to answer. It bears on my former belief (and Asa 
Gray strongly expressed opinion) that Papilionaceous flowers 
were fatal to my notion of there being no eternal herma¬ 
phrodites. First let me say how evidence goes. You will 
remember my facts going to show that kidney-beans require 
visits of bees to be fertilised. This has been positively stated 
to be the case with Lathyrus grandiflorus, and has been very 
pai-tially verified by me. Sir W. Macarthur tells me that 
Erythrina will hardly seed in Australia without the petals 
are moved as if by bee. I have just met the statement that, 
with common bean, when the humble-bees bite holes at the 
base of the flower, and therefore cease visiting the mouth of 
the corolla, " hardly a bean will set.” But now comes a much 
more curious statement, that [in] 1842-43, “ since bees were 
established at Wellington (N. Zealand), clover seeds all 
over the settlement, which it did not before}' ^ The writer 
evidently has no idea what the connection can be. Now I 
cannot help at once connecting this statement (and all the 
foregoing statements in some degree support each other, as 
all have been advanced without any sort of theory) with the 
remarkable absence of Papilionaceous plants in N. Zealand. 
I see in your list Clianthus, Carmichaelia (four species), a new 


Letter 587 


' See Letter 362, Vol. I. 
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foffccn'. g^us^ sl md (is latter Papilionaceoii4‘^'\ 

’#hdt. I want to know is whether any of these, ha^ 
icffii^ers as /small as clover; for if they have large flowers th^ 
|nay be visited by humble-bees, which I think I rememh^ 
da exist in N. Zealand; and which humble-bees wouldit^ 
visit the simller dover. Even the very minute little ydk»# 
clover ih England has every flower visited and revisited 
hive-bees, as I know .by experience* Would it not be a 
curious case of correlation if it could be shown to be probaSfe: 
that herbaceous and small Leguminosse do not exist becau^^ 
- when [their} seeds [are} washed ashore (! 1!) no $maH 
exist there* * Though this latter fact must be ascerfetjr^* 

I may not prove anything, but does it not seem odd that ^ 
many quite independent facts, or rather statements, should 
point all in one direction, viz., that bees are necessary to 
the fertilisation of Papilionaceous flowers ? 


Letter 58S To John Lubbock (Lord Avebury). « 

Sunday [1859], 

Do you remember calling my attention to certain flowers 
in the truss of Pelargoniums not being true, or not having 
the dark shade on the two upper petals? I believe it was 
Lady Lubbock’s observation. I find, as I expected, it is 
always the central or sub-central flower ; but what is far more 
curious, the nectary, which is blended with the peduncle of 
the flowers, gradually lessens and quite disappears,^ as the 
dark shade on the two upper petals disappears. Compare 
the stalk in the two enclosed parcels, in each of which there 
is a perfect flower. 

Now, if your gardener will not be outrageous, do look over 
your geraniums and send me a few trusses, if you can find 
any, having the flowers without the marks, sending me some 
perfect flowers on same truss. The case seems to me rather 
a pretty one of correlation of growth; for the calyx also 
becomes slightly modified in the flowers without marks. 


I.etter 589 To Maxwell Masters. 

Down, April 7th [i860]. 

I hope that you will excuse the liberty which I take in 
writing to you and begging a favour. I have been very much 

^ This ’fact is mentioned in Maxwell Masters’ Vegetable Teratolo^ 
(Ray Society’s Publications), 1869, p. 221, 
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interested by the abstract (too briof) of your lecture at the Letter 589 
Royal Institution. Many of the facts alluded to are full of in¬ 
terest for me. But on one point I should be infinitely obliged 
if you could procure me any information: namely, with respect 
to sweet-peas. I am a great believer in the natural crossing 
of individuals of the same species. But I have been assured 
by Mr. Cattell,^ of Westerham, that the several varieties of 
sweet-pea can be raised close together for a number of years 
without intercrossing. But on the other hand he stated that 
th^y go over the beds, and pull up any false plant, which 
they very naturally attribute to wrong seeds getting mixed 
in thie lot. After many failures, I succeeded in artificially 
crossing two varieties, and the offspring out of the same 
pod, instead of being intermediate, was very nearly like the 
two pure parents ; yet in one, there was a trace of the cross, 
and these crossed peas in the next generation showed still 
more plainly their mongrel origin. Now, what I want to 
know is, whether there is much variation in sweet-peas which 
might be owing to natural crosses. What I should expect 
would be that they would keep true for many years, but that 
occasionally, perhaps at long intervals, there would be a 
considerable amount of crossing of the varieties grown close 
together. Can you give, or obtain from your father, any 
information on this head, and allow me to quote your 
authority ? It would really be a very great favour and 
kindness. 


To J. D. Hooker. 


Letter 590 


The genera Sccevola and Leschenaultia^ to which the following letter 
refers, belong to the Goodeniaceae (Goodenovieae, Bentham & Hooker), 
an order allied to the Lobeliacese, although the mechanism of fertilisation 
resembles rather more nearly that of Campanula, The characteristic 
feature of the flower in this order is the indusium^ or, as Delpino^ calls 
it, the “ collecting cup ” : this cuplike organ is a development of the 
style, and serves the same function as the hairs on the style of Campanula^ 
namely, that of taking the pollen from the anthers and presenting it to 
the visiting insect. During this stage the immature stigma is at the 
bottom of the cup, and though surrounded by pollen is incapable of 
being pollinated. In most genera of the order the pollen is pushed 
out of the indusium by the growth of the style or stigma, very much as 


^ The nurseryman he generally dealt with. 

^ Delpino’s observations on Dichogamy, summarised by Hildebrand 
m Bot Zeitung^ 1870, p. 634. 

VOL. II. 17 
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Letter 590 oQCtrrs in one title Compositae. Finally the style emerges from ^ 

ij^nsfenn,* the stigmas open out and are pollinated from younger flo^€3c& 
The mechanism of fertilisation has been described by F. Miiller,* ail, 
more completely by Delpino {lac. cit.). '4 

Mr. Bentham wrote a paper® On the style and stigma in the - 
Goodenovieae, where he speaks of Mr. Darwin’s belief that fertilisatioiit 
takes place outside the indusium. This statement, which we im^^igl 
Mr. Bentham must have had from an unpublished source, was inco^ 
prehensible to him as long as he confined his work to such genera ^ - 
Gaodeniay Sccevolay Velleiay Ccslogyney in which the mechanism is mv^ 
as above described ; but on examining LeschenauUia the meaning beca^, 
clean Bentham writes of this genusThe indusium is usually descrii^jd 
as .Woadly tW0-%ped, without any distinct stigma. The fact appears 41 
be that the upper'le^ pr^inent Hp is stigmatic all over, inside and odl'. 
with a transverse band of short glandular hairs at its base outside, whlfe '' 
the lower more prominent lip is smooth and glabrous, or with a 
rigid hzurs. Perhaps this lower lip and the upper band of hairs am 
that correspond to the indusium of other genera; and the so-called upper 
, lip, outside of which impregnation may well take place, as observed hy 
Mr. Darwin, must be regarded as tbe true stigma.” 

Darwin’s interest in tbe Goodeniaceae was due to the mechanism being 
apparently fitted for self-fertilisation. In 1871 a writer signing himsetf 
F.W.B. made a communication to the Gardener^ Chronicle^ in which he 
expresses himself as “ agreeably surprised ” to find Leschenaultia adapted 
for self-fertilisation, or at least for self-pollinisation. This led Darwin to 
publish a short note in the same journal,® in which he describes the penetra¬ 
tion of pollen-tubes into the viscid surface on the outside of the indusimn. 
He also describes how a brush, pushed into the flower in imitation of an 


^7 


^ According to Hamilton Ltnn. Sac. N,S. WaleSy X., 1895, p. 361) 
the stigma rarely 'grows beyond the indusium in Damj>iera. In the 
same journal (1885-6, p. 157, and IX., 1894, p. 201) Hamilton has given 
a number of interesting observations on Goodeniay SccEVolUy Sellieray 
Brunonia. There seem to be mechanisms for cross- and also for self¬ 
fertilisation. 

* In a letter to Hildebrand published in the Bat. Zeitungy 1868, 
p. 113, 

® Linn, Soc. Journal, 1869, p. 203. 

\ 1871, p. 1103. 

® 1871, p. 1166. He had previously written in the Journal of Horticul¬ 
ture and Cottage Gardener, May 28th, 1861, p. 151:— '‘^Leschenaultia fonnosa 
has apparently the most effective contrivance to prevent the stigma of one 
flower ever receiving a grain of pollen from another flower ; for the pollen 
is shed in the early bud, and is there shut up round the stigma within a 
cup or mdusium. But some observations led me to suspect that never¬ 
theless insect agency here comes into play; for I found by holding a 
camel-hair pencil parallel to the pistil, and moving it as if it were a bee 
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insect, presses “ against the slightly projecting lower lip of the indusium, Letter 
opens it, and some of the hairs enter and become smeared with pollen.” 

T^e yield of pollen is therefore differently arranged in Leschenauliia ; 
for in the more typical genera it depends on the growth of the style 
inside the indusium. Delpino, however (see Hildebrand^s version, he. 
cit.\ describes a similar opening of the cup produced by pressure on the 
hairs in some genera of the order. 

Down, June 7th [i^o]. 

Best and most beloved of men, I supplicate and entreat 
you to observe one point for me. Remember that the 
Goodeniacese have weighed like an incubus for years 6n my 
sOuL It relates to Scavola microcarpa. I find that in bud 
the indusium collects all the pollen splendidly, but, differently 
from Leschenauliia^ cannot be afterwards easily opened. 
Further, I find that at an early stage, when the flo'wer first 
opens, a boat-shaped stigma lies' at the bottpm of the 
indusium, and further that this stigma, after the flower has 
some time expanded, grows very rapidly, when the plant is ‘ 
kept hot, and pushes out of the indusium a mass of pollen ; 
and at same time two horns project at the corners of the 
indusium. Now the appearance of these horns makes me 
suppose that these are the stigmatic surfaces. Will you look 
to this ? for if they be by the relative position of the parts 
(with indusium and stigma bent at right angles to style) [I 
am led to think] that an insect entering a flower could not 
fail to have [its] whole back (at the period when, as I have 
seen, a whole mass of pollen is pushed out) covered with 
pollen, which would almost certainly get rubbed on the two 
horns. Indeed, I doubt whether, without this aid, pollen 
would get on to the horns. What interests me in the case is 
the analogy in result with the Lobelia^ but by very different 
means. In Lobelia the stigma, before it is mature, pushes by 
its circular brush of hairs the pollen out of the conjoined 
anthers ; here the indusium collects pollen, and then the 
growth of the stigma pushes it out. In the course of about 

going to suck the nectar, the straggling hairs of the brush opened the lip 
of the indusium, entered it, stirred up the pollen, and brought out some 
grains. I did this to five flowers, and marked them. These five flowers 
all set pods ; whereas only two other pods set on the whole plant, though 
covered with innumerable flowers. ... I wrote to Mr. James Drummond, 
at Swan River in Australia, . . . and he soon wrote to me that he had 
seen a bee cleverly opening the indusium and extracting pollen.” 
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tettar 590 Ii bout, Ffiiiiiid an indusium Vrith hairs on the out^ 
perfec^y clc^g^ with pollen, and horns protruded, wl 
before the hour had not one grain of pollen outside 
indusiuno, and no trace of protruding horns. So you wiU .g^ 
how I wish to know whether the horns are the true stignjaij^ 
surfaces. I would try the case experimentally by putti^ 
pollen on the horns, but my greenhouse is so cold, and my' 
plant so small, and in such a little pot, that I suppose-^ 
would not seed. ... ■ ■■ri- 

, The little togth of stigmatic horns at the moment;w|^; 
^xr(^{i,|Out of the indusium, compared to what 
;attain, makes me fancy that they are not . 
^ture or ready, and if so, as in LobeUa, each flower must^ 
fertilised by pollen from another and earlier flower. . . 

How curious that the indusium should first so clevsy^- 
collect pollen and then afterwru'ds push it out! Yet how 
closely analogous to Campanula brushing pollen out of tie 
author and retaining it on hairs till the stigma is ready. ,l 
am going, to try .whether Campanula sets seed without insect 
agency. .. 


Letter S91 


To J. D. Hooker. 


The following letters are given here rather than in chronological order, 
as bearing on the Leschenaultia problem. The latter part of Letter 591 
refers to the cleistogamic flowers of Viola. 


Down, May ist [1862]. 

If you can screw out time, do look at the stigma of the 
blue Leschenaultia biloba. I have just examined a large bud 
with the indusium not yet closed, and it seems to me certain 
that there is no stigma within. The case would be very 
important for me, and I do not like to trust solely to myself. 
I have been impregnating flowers, but it is rather difficult.... 

I have just looked again at Viola canina. The case is odder: 
only 2 stamens which embrace the stigma have pollen; the 3 
other stamens have no anther-cells and no pollen. These 2 
fertile anthers are of different shape from the 3 sterile others, 
and the scale representing the lower lip is larger and differently 
shaped from the 4 other scales representing 4 other petals. 

In V. odorata (single flower) all five stamens produce 
pollen. But I daresay all this is known. 
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To J. D. Hooker. Letter 592 

Nov. 3rd [1862]. 

Do you remember the scarlet Leschenaultia formosa with 
the sticky margin outside the indusium? Well, this is the 
stigma—at least, I find the pollen-tubes here penetrate and 
nowhere else. What a joke it would be if the stigma is always 
exterior, and this by far the greatest difficulty in my crossing 
notions should turn out a case eminently requiring insect aid, 
and consequently almost inevitably insuring crossing. By the 
way, have you any other Goodeniaceae which you could lend 
me, besides Leschenaultia and Sccevola^ of which I have seen 
enough ? 

I had a long letter the other day from Crocker of 
Chichester; he has the real spirit of an experimentalist, 
but has not done much this summer. 

To F. Mtiller. Letter 593 

Down, April 9th and 15th [1866]. 

I am very much obliged by your letter of February 13th, 
abounding with so many highly interesting facts. Your 
account of the Rubiaceous plant is one of the most extraordi¬ 
nary that I have ever read, and I am glad you are going to 
publish it. I have long wished some one to observe the 
fertilisation of Sccavola, and you must permit me to tell you 
what I have observed. First, for the allied genus of Leschen¬ 
aultia : utterly disbelieving that it fertilises itself, I introduced 
a camel-hair brush into the flower in the same way as a bee 
would enter, and I found that the flowers were thus fertilised, 
which never otherwise happens; I then searched for the 
stigma, and found it outside the indusium with the pollen- 
tubes penetrating it; and I convinced Dr. Hooker that 
botanists were quite wrong in supposing that the stigma lay 
inside the indusium. In Sccevola microcarpa the structure 
is very different, for the immature stigma lies at the base 
within the indusium, and as the stigma grows it pushes the 
pollen out of the indusium, and it then clings to the hairs 
which fringe the tips of the indusium ; and when an insect 
enters the flower, the pollen (as I have seen) is swept from 
these long hairs on to the insect's back. The stigma continues 
to grow, but is not apparently ready for impregnation until it 
is developed into two long protruding horns, at which period 



BOTANY 


5^3 all the poBeti has been pished out of the indusium. But 
pb^rrations are here at fault, for I did not observe the 
tration of the pollen-tubes. The case is almost parallel 
that of Lobelia. Now, I hope you will get two plants 
Scmjola, and protect one from insects, leaving the oth^ ’ 5^1 
uncovered, and observe the results, both in the number , ^ 
capsules produced, and in the average number of seeds 
each. It would be well to fertilise half a dozen flowers uncj^^ 
the net, to prove that the cover is not injurious to fertility.' 

,Wi^ respect to your case of Aristokchia^ I think furtl|^' 'M 
obsj^atipnrwould COTvince you that it is not fertilised ^ 
by larvae, for in a nearly parallel case of an Arum and ^ 
ArislolacAia, I found that insects flew from flower to flower,' 

I would suggest to you to observe any cases of flowers which 
catch insects by their probosces, as occurs with some of 
Apocyneae ^; I have never been able to conceive for what 
purpose (if any) this is effected ; at the same time, if I tempt 
you to neglect your zoological work for these miscellaneous ; 
observations I shall be guilty of a great crime. 

To return for a moment to the indusium : how curious it 
is that the pollen should be thus collected in a special recep¬ 
tacle, afterwards to be swept out by insects^ agency ! 

I am surprised at what you tell me about the fewness 
the flowers of your native orchids which produce seed-capsules. 
What a contrast with our temperate European species, with 
the exception of some species of Ophrys /—I now know of 
three or four cases of self-fertilising orchids, but all these are 
provided with means for an occasional cross. 

I am sorry to say Dr. Criiger is dead from a fever. 

I received yesterday your paper in the Botanische Zeitung 
on the wood of climbing plants.^ I have read as yet only 
your very interesting and curious remarks on the subject as 
bearing on the change of species ; you have pleased me by 
the very high compliments which you pay to my paper. I 
have been at work since March ist on a new English edition^ 
of my Origin^ of which when published I will send you a 

^ Probably Asclepiadeffi, See H. Miiller, Fertilisation of Flowers^ 

P- 396. ^ 

® Fritz Muller, “Ueber das Holz einiger um Desterro wachsenden 
Kletterpfianzen,” Botanische Zeitu?ig^ 1866, pp. 57, 65. 

3 The 4th Edit. 
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copy. I have much regretted the time it has cost me, as it Letter S93 
has stopped my other work. On the other hand, it will be 
useful for a new third German edition, which is now wanted 
I have corrected it largely, and added some discussions, but 
not nearly so much as I wished to do, for, being able to work 
only two hours daily, I feared I should never get it finished 
I have taken some facts and views from your work “Fur 
Darwin ” ; but not one quarter of what 1 should like to 
have quoted. 

To A. G. More.^ Letter 594 

Down, June 24th, i86o. 

I hope that you will forgive the liberty which I take in 
writing to you and requesting a favour. Mr. H. C. Watson 
has given me your address, and has told me that he thought 
that you would be willing to oblige me. Will you please to 
read the enclosed, and then you will understand what I wish 
observed with respect to the bee-orchis.^ What I especially 
wish, from information which I have received since publishing 
the enclosed, is that the state of the pollen-masses should be 
noted in flowers just beginning to wither, in a district where 
the bee-orchis is extremely common. I have been assured 
that in parts of Isle of Wight, viz., Freshwater Gate, numbers 
occur almost crowded together: whether anything of this 
kind occurs in your vicinity I know not; but, if in your 
power, I should be infinitely obliged for any information. As 
I am writing, I will venture to mention another wish which 
I have : namely, to examine fresh flowers and buds of the 
Aceras, SpirantkeSy vmxsh. Epipactis^ and any other rare orchis. 

^ Alexander Goodman More (1830-95), botanist and zoologist, dis¬ 
tinguished chiefly by his researches on the distribution of Irish plants 
and animals. He was born in London, and was educated at Rugby 
and Trinity College, Cambridge. He became Assistant in the Natural 
History Museum at Dublin in 1867, and Curator in 1881. He was forced 
by ill-health to resign his post in 1887, and died in 1895. is best 
known for the Cybele Hibemica and for various papers published in the 
Ibis. He was also the author of Outlines of the Natural History of the 
Isle of Wight^ of a Supplement to the Flora Vectensis, and innumer¬ 
able shorter papers. His Life and Letters has been edited by Mr. C. B. 

Moffat, with a preface by Miss Frances More (1898). There is a good 
obituary notice by Mr. R. Barrington in the Irish Naturalist^ May, 1895. 

* Ophrys apifera. 
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iMter S94 The point I wish to examine is really very curious, 

it would tnke too long space to explain. Could 3rou obi fe ? 

by taking the great trouble to send me in an old-^" 
canister any of these orchids, permitting me, of course,- 1 ® 
repay postage? It would be a great kindness, but perhaps.f 
am unreasonable to make such a request If you will infor^ 
me whether you have leisure so far to oblige me, I would .telj 
you my movements, for on account of my own health ^4 
that of my daughter, I shall be on the move for the next tw^ 
or three weeks. 
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I am sure I have much cause to apologise for the liber^ 
whidb I have taken ... 

To A. G. More 

"' i ''' 

Down, August 3rd, 1860^ ^ 

I thank you most sincerely for sending me the Bpipai^ 
\pcilustris\ You can hardly imagine what an interesting 
morning’s work you have given me, as the rostellum exhibit^ 
a, quite new modification of structure. It has been extremely . 
kind of you to take so very much trouble for me. Have you 
looked at the pollen-masses of the h^t-Ophrys’^ I do not 
know whether the Epipactis grows near to your house; if it 
does, and any object takes you to the place (pray do not for 
a mopient think me so very unreasonable as to ask you to go 
on purpose), would you be so kind [as] to watch the flowers 
for a quarter of an hour, and mark whether any insects (and 
what?) visit these flowers. 

I should suppose they would crawl in by depressing the 
terminal portion of the labellum ; and that when within the 
flower this terminal portion would resume its former position ; 
and lastly, that the insect in crawling out would not depress 
the labellum, but would crawl out at back of flower.^ An 


^ The observations of Mr. William Darwin on Epipactis palustris 
given in the Fertilisation of Orchids^ Ed. IL, 1877, p. 99, bear on this 
point. The chief fertilisers are hive-bees, which are too big to crawl into 
the flower. They cling to the labellum, and by depressing it open up the 
entrance to the flower. Owing to the elasticity of the labellum and its 
consequent tendency to spring up when released, the bees, “ as they left 
the flower, seemed to fly rather upwards.” This agrees with Darwin’s 
conception of the mechanism of the flower as given in the first edition of 
the Orchid book, 1862, p. 100, although at that time he imagined that 
the fertilising insect crawled into the flower. The extreme flexibility and 
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insect crawling out of a recently opened flower would, I believe, Letter 595 
have parts of the pollen-masses adhering to the back or 
shoulder. I have seen this in Listera, How I should like 
to watch the Epipactis. 

If you can at any time send me Spiranthes or Aceras 6r 
0. ustulata, you would complete your work of kindness. 

P.S.—If you should visit the Epipactis again, would you 
gather a few of the lower flowers which have been opened 
for some time and have begun to wither a little, and observe 
whether pollen is well cleared out of anther-case, I have 
been struck with surprise that in nearly all the lower flowers 
sent by you, though much of the pollen has been removed, 
yet a good deal of pollen is left wasted within the anthers. 

I observed something of this kind in Cephalanthera grandi- 
jlora. But I fear that you will think me an intolerable bore. 

To A. G. More. Letter 596 

Down, August 5th, i86o. 

I am infinitely obliged for your most clearly stated obser¬ 
vations on the bee-orchis. It is now perfectly clear that 
something removes the pollen-masses far more with you than 
in this neighbourhood. But I am utterly puzzled about the 
foot-stalk being so often cut through. I should suspect snails. 

I yesterday found thirty-nine flowers, and of them only one 
pollen-mass in three flowers had been removed, and as these 
were extremely much-withered flowers I am not quite sure of 
the truth of this. The wind again is a new element of doubt 
Your observations will aid me extremely in coming to some 
conclusion.^ I hope in a day or two to receive some day- 
moths, on the probosces of which I am assured the pollen- 
masses of the bee-orchis still adhere.^ . . . 

elasticity of the labellum was first observed by Mr. More (see first edition, 
p. 99). The description of the flower given in the above letter to Mr. 

More is not quite clear ; the reader is referred to the Fertilisation of 
Orchids^ loc, dt, 

^ Mr. More’s observations on the percentage of flowers in which the 
pollinia were absent are quoted in Fertilisation of Orchids^ Ed. I., p. 68. 

® He was doomed to disappointment. On July 17th, i86i, he wrote 
to Mr. More :—“ I found the other day a lot of h^^-Ophrys with the 
glands of the pollinia all in their pouches. All facts point clearly to 
eternal self-fertilisation in this species; yet I cannot swallow the bitter 
pill. Have you looked at any this year ? ” 
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lattxa^ i to thank you for the Epipactis. Fi 

of yotfr liking to look at what I have found: 
a i%c^ly opened flower, drag gently up the stigmatic 
almost' any object (the side of a hooked needle), and you 
ftbd the cap of the hemispherical rostellum comes off 
a touch, and being viscid on under-surface, clings to n 
and as pollen-masses are already attached to the back 
rostellum, the needle drags out much pollen. But to do 
the curiously projecting and fleshy summits of anther- 
must at some time be pushed back slightly. Now whe*i'* 
iUseOfs head gets into the flower, when the flap of the labe®^i 
Um efosed its elasticity, the insect would naturally 
out by the back-side of the flower. And mark when 
insect flies to another flower with the pollen-masses ad! 
to ft, if the flap of labellum did not easily open and allow 
ingress to the insect, it would surely rub off the pollen on the 
' upper petals, and so not leave it on stigma. It is to know'^ 

whether I have rightly interpreted the structure of this whole 
flower that I am so curious to see how insects act. Small 
insects, I daresay, would crawl in and out and do nothing; 
I hope that I shall not have wearied you with these details. 

If you would like to see a pretty and curious little sight, 
look to Orchispyramidalis^ and you will see that the sticky 
glands are congenitally united into a saddle-shaped organ. 
Remove this under microscope by pincers applied to foot-stalk 
of pollen-mass, and look quickly at the spontaneous movement 
of the saddle-shaped organs and see how beautifully adapted 
to seize proboscis of moth. 


Jitter 597 To J. D. Hooker. 

Dec. 4th [i860]. 

Many thanks about Apocynum and Meyen. 

The latter I want about some strange movements in cells 
of Drosera, which Meyen ^ alone seems to have observed. It 
is very curious, but Trdcul disbelieves that Drosera really 
clasps flies! I should very much wish to talk over Drosera 
with you. I did chloroform it, and the leaves which were 
already expanded did not recover thirty seconds of exposure 
for three days. I used the expression weight for the bit of 


^ No observations of Meyen are mentioned in Insectivorous Plants, 
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hair which caused movement and weighed ttW of a grain ; Letter 597 
but I do not believe it is weight,^ and what it is, I cannot 
after many experiments conjecture. The movement in this 
case does not depend on the chemical nature of substance. 

Latterly I have tried experiments on single glands, and a 
microscopical atom of raw meat causes such rapid movement 
that I could see it move like hand of clock. In this case 
it is the nature of the object. It is wonderful the rapidity of 
the absorption: in ten seconds weak solution of carbonate of 
ammonia changes not the colour, but the state of contents 
within the glands. In two minutes thirty seconds juice of 
meat has been absorbed by gland and passed from cell to cell 
all down the. pedicel (or hair) of the gland, and caused the 
sap to pass from the cells on the upper side of the pedicel 
to the lower side, and this causes the curvature of the pedicel. 

I shall work away next summer when Drosera opens again, 
for I am much interested in subject. After the glandular 
hairs have curved, the oddest changes take place—viz., a 
segregation of the homogeneous pink fluid' and necessary 
slow movements in the thicker matter. By Jove, I sometimes 
think Drosera is a disguised animal! You know that I always 
so like telling you what I do, that you must forgive me 
scribbling on my beloved Drosera, Farewell. I am so very 
glad that you are going to reform your ways ; I am sure that 
you would have injured your health seriously. There is poor 
Dana has done actually nothing—cannot even write a letter— 
for a year, and it is hoped that in another year he may quite 
recover. 

After this homily, good night, my dear friend. Good 
heavens, I ought not to scold you, but thank you, for writing 
so long and interesting a letter. 


^ The doubt here expressed as to whether the result is due to actual 
weight is interesting in connection with Pfeifer’s remarkable discovery 
that a smooth object in contact with the gland produces no eifect if the 
plant is protected from all vibration ; on an ordinary table the slight 
shaking’which reaches the plant is sufficient to make the body resting 
on the gland tremble, and thus produce a series of varying pressures— 
under these circumstances the gland is irritated, and the tentacle moves. 
See Pfeifer, Untersuchungen aus d, bot. Institut zu Tubingen^ Vol. I., 
1885, p. 483 ; also Insectivorous Plants^ Ed. ii., p. 22. 
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To E. Cresy. 


>0^ 


Down, Dec. 12th [i86o^^ 

After writing out the greater part of my paper 
I thought of so many points to try, and I wished to re 
the basis of one large set of experiments, namely, to feel 
more sure than I am, that a drop of plain water never produg 
any effect, that I have resolved to publish nothing this 
For I found in the record of my daily experiments one ^ 
picious case. I must wait till next summer. It will be diffi <3 
tp try any solid substances containing nitrogen, such as iy 
for quite distinct causes excite the movement, nas 
igacch^ical irritation and presence of nitrogen. When a; 
substance is placed on leaf it becomes clasped, but is rele 
sooner than when a nitrogenous solid is clasped ; yet 
difficult (except with raw meat and flies) to be sure of; 
result, owing to differences in vigour of different plants. 
last experiments which I tried before my plants became tog 
languid are very curious, and were tried by putting micro¬ 
scopical atoms on the gland itself of single hairs; and it is, 
perfectly evident that an atom of human hair, ^ grzm 

(as ascertained by weighing a length of hair) in weight, causes 
conspicuous movement I do not believe (for atoms of cotton 
thread acted) it is the chemical nature ; and some reasons 
make me doubt whether it is actual weight; it is not the 
shadow; and I am at present, after many experiments, con¬ 
founded to know what the cause is. That these atoms did 
really act and alter the state of the contents ,of the cells 
in the glandular hair, which moved, was perfectly clear. But 
I hope next summer to make out a good deal more . . . 


Letter 599 To J. D. Hooker. 

Down, May 14th [1861]. 

I have been putting off writing from day to day, as I did 
not wish to trouble you, till my wish for a little news will not 
let me rest . . . 

I have no news to tell you, for I have had no interesting 
letters for some time, and have not seen a soul. I have been 
going through the Cottage Gardener of last year, on account 
chiefly of Beaton^s ^ articles ; h e strikes me as a clever but 

^ Donald Beaton (1802-63). Biographical notices in the Journal oj 
Horticulture and the Cottage Gardener^ XIII., p. 153, and Journ. Hort^ 
1863, pp. 349 and 415, are referred to in Britten <Sc Boulger's BiograjMcdl 




ORCHIDS 


1843—1S62] 


269 


d—d cock-sure man (as Lord Melbourne said), and I have Letter 599 
some doubts whether to be much trusted. I suspect he has 
never recorded his experiment at the time with care. He 
has made me indignant by the way he speaks of Gartner, 
evidently knowing nothing of his work. I mean to try and 
pump him in the Cottage Gardener^ and shall perhaps defend 
Gartner. He alludes to me occasionally, and I cannot tell 
with what spirit. He speaks of “ this Mr. Darwin ” in one 
place as if I were a very noxious animal. 

Let me have a line about poor Henslow pretty soon. 


In a letter of May i8th, 1861, Darwin wrote again :— 

By the way, thanks about Beaton. I have now read more 
of his writings, and one answer to me in Cottage Gardener. 
I can plainly see that he is not to be trusted. He does not 
well know his own subject of crossing. 


To J. D. Hooker.^ Letter 600 

2, Hesketh Crescent, Torquay [1861], 

. . . The beauty of th^ adaptation of parts seems to me 
unparalleled. I should think or guess [that] waxy pollen was 
most differentiated. In Cypripedium^ which seems least modi¬ 
fied, and a much exterminated group, the grains are single. 

In all others, as far as I have seen, they are in packets of four ; 
and these packets cohere into many wedge-formed masses in 
Orchis^ into eight, four, and finally two. It seems curious that 
a flower should exist which could, at most, fertilise only two 
other flowers, seeing how abundant pollen generally is ; this 
fact I look at as explaining the perfection of the contrivance 
by which the pollen, so important from its fewness, is carried 

Index of Botanists^ 1893. Dr, Masters tells us that Beaton had a 
“ first-rate reputation as a practical gardener, and was esteemed for his 
shrewdness and humour.” He was a regular contributor to the Cottage 
Gardener^ and wrote various articles on cross breeding, etc., in 1861. One 
of these was in reply to a letter published in the Cottage Gardener^ 

May 14th, 1861, p. 112, in which Darwin asked for information as to the 
Compositas and the hollyhock being crossed by insect visitors. In 
the number for June 8th, 1861, p. 211, Darwin wrote on the variability of 
the central flower of the carrot and the peloria of the central flower in 
Pelargonium, An extract from a letter by Darwin on LeschenaulHa,^ 

Cottage Gardener^ May 28th, 1861, p. 151, is given in note 5, Letter 590. 

^ Part of this letter has been published in Life and Letters^ III., p. 265. 
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Letter ^ from to By the way, CepheUanthera hsLs,£ 

poHeo^grains, but this seems to be a case of degrada^bi^ 
the rostellum is utterly aborted. Oddly, the columns of \' 
are here kept in place by very early penetration of 
tubes into the edge of the stigma; nevertheless, it 
more pollen by insect agency. Epithecia \pichmd\ has/ 
me one good little turn. I often speculated how the caxij 
of Orchis had been formed.^ I had noticed slight cloud^J^ 
the substance half way down ; I have now dissected them/ 
and I find they are pollen-grains fairly embedded and ^ 

If you suppose the pollen-grains to abort in the lower 
the pollinia of but the parallel elastic threacK;i!l 

remain and cohere, you have the caudicle of Orchis^ and < 
understand the few embedded and functionless pollen-g 
I must not look at any more exotic orchids : hearty 
for your offer. But if you would make one single observatiit ^ 
for me on Cypripedium^ I should be glad. Asa Gray writes 
me that the outside of the pollen-masses is sticky in this genus j 
I find that the whole mass consists of pollen-grains immersed /: 
in a sticky brownish thick fluid. You could tell by a mem - 
lens and penknife. If it is, as I find it, pollen could not get: 
on the stigma without insect aid. Cypripedium confounds me 
much. I conjecture that drops of nectar are secreted by the 
surface of the labellum beneath the anthers and in front of 
the stigma, and that the shield over the anthers and the form 
of labellum is to compel insects to insert their proboscis aH 
round both organs.^ It would be troublesome for you to look 
at this, as it is always bothersome to catch the nectar secreting, 
and the cup of the labellum gets filled with water by gardener’s 
watering. 

I have examined Listera ovata^ cordata^ and Neottia nidm 
avis ; the pollen is uniform; I suspect you must have seen 
some observation founded on a mistake from the penetration 
and hardening of sticky fluid from the I'ostellum, which does 
penetrate the pollen a little. 

It is mere virtue which makes me not wish to examine 
more orchids; for I like it far better than writing about 
varieties of cocks and hens and ducks. Nevertheless, I have 

^ The gradation here suggested is thoroughly worked out in the 
Fertilisation of Orchids^ Ed. I., p. 323, Ed. II., p. 257. 

* This view was afterwards given up. 
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just been Icxiking at Lindley's list in the Vegetable Kingdom^ Lett^ 6op 
and I cannot resist one or two of his great division of 
Arethuseae, which includes Vanilla, And as I know so well 
the Ophreae, I should like (God forgive me) any one of the 
Satyriadae, Disidae and Corycidae. 

I fear my long lucubrations will have wearied you, but it 
has amused me to write, so forgive me. 

To J. D. Hooker. Letter 601 

Part of the following- letter is published in the Ufe and Letters^ the 
remainder, with the omission of part bearing on the Glen Roy problem, 
is now given as an example of the varied botanical assistance Darwin 
received from Sir Joseph Hooker. For the part relating to Verbascum 
see the Variation of Animals and Plants^ Ed. IL, 1875, Vol. IL, p. 83. 

The point is that the white and yellow flowered plants which occm in two 
species of Verbascum are undoubted varieties, yet “ the sterility which 
results from the crossing of the difierently coloured varieties of Ihe same 
species is fully as great as that which occurs in many cases when distinct 
spedes are crossed.” 

The sterility of the long-styled form (B) of Linum grandiflorum^ with 
its own pollen is described in Forms of Flowers^ Ed. n., p. 87; his con- 
dusions on the short-styled form (A) differ from those in the present letter. 

Sept. 28th [1861]. 

I am going to beg for help, and I will explain why I 
want it. 

You offer Cypripedium ; I should be very glad of a speci¬ 
men, and of any good-sized Vandeae, or indeed any orchids, 
for this reason : I never thought of publishing separately, and 
therefore did not keep specimens in spirits, and now I should 
be very glad of a few woodcuts to illustrate my few remarks 
on exotic orchids. If you can send me any, send them by 
post in a tin canister on middle of day of Saturday, Oct. Sth, 
for Sowerby will be here. 

Secondly: Have you any white and yellow varieties of 
Verbascum which you could give me, or propagate for me, 
or lend me for a year? I have resolved to try Gartner’s 
wonderful and repeated statement, that pollen of white and 
yellow varieties, whether used on the varieties or on distinct 
species, has different potency. I do not think any experiment 
can be more important on the origin of species ; for if he is 
correct we certainly have what Huxley calls new physiological 
species arising. I should require several species of Verbascum 





BOTANY 



1272 

Lotttr «w besides ■white and yellow varieties of the same 
It wfll be tiresome work, but if I can anyhow get the 
it shall be tried. 

Thirdly: Can you give me seeds of any Rubiaceae 1 
sub-order Cinchoneae, as Spermacoci, Diodia, Mitchella, ( 
landial Asa Gray says they present two forms likePf- 
I am sure that this subject is well worth working out 1 
just almost proved a very curious case in Linum grandiftone^^^ 
which presents two forms, A and B. Pollen of A is 
jfectly fertile on stigma of A. But pollen of B is absotefi^^^ 
bamffefton its own stigma; you might as well put so 
fldwf'bri it It astounded me to see the stigmas of B 
^th Its own pollen ; and then put a few grains of sim|_ 
looking pollen of A on them, and the germen immed^^,% 
and always swelled ; those not thus treated never swelling ^ 
Fourthly : Can you give me any very hairy Saxifraga '^^^k 
their functions) the functions of the hairs] ? • 

I send you a resumd of my requests, to save you troid:fe 
Nor would I ask for so much aid if I did not think all thes^ 
points well worth trying to investigate. '" 

My dear old friend, a letter from you always does me " a 
world of good. And, the Lord have mercy on me, what a 
return I make. 


Letter 602 "Po J. D. Hooker. 

Down, Oct. 4th [1861]. 

Will you have the kindness to read the enclosed, and look 
at the diagram. Six words will answer my question. It is 
not an important point, but there is to me an irresistible 
charm in trying to make out homologies.^ You know the 
membranous cup or clinandrum, in many orchids, behind the 
stigma and rostellum ; it is formed of a membrane which unites 
the filament of the normal dorsal anther with the edges of 
the pistil. The clinandrum is largely developed in Malaxis^ 
and is of considerable importance in retaining the pollinia, 
which as soon as the flower opens are quite loose. 

The appearance and similarity of the tissues, etc., at once 

^ In 1880 he wrote to Mr. Bentham: It was very kind of you to 
write to me about the Orchidese, for it has pleased me to an extreme 
degree that I could have been of the least use to you about the nature of 
the parts .”—and Letters^ III., p. 264. 
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gives suspicion that the lateral membranes of the clinandrum Letter 602 
are the two other and rudimentary anthers, which in Orchis 
and Cephalantheray etc., exist as mere papillae, here developed 
and utilised. 

Now for my question. Exactly in the middle of the 
filament of the normal anther, and exactly in the middle of 
the lateral membrane of the clinandrum, and running up to 
the same height, are quite similar bundles of spiral vessels ; 
ending upwards almost suddenly. Now is not this structure 
a good argument that I interpret the homologies of the sides * 
of clinandrum rightly?^ 

I find that the great Bauer ^ does not draw very correctly! 

And, good Heavens, what a jumble he makes on functions. 

To J. D. Hooker. Letter 603 

Down, Oct. 22nd [1861]. 

Acropera is a beast,—stigma does not open, everything 
seems contrived that it shall not be anyhow fertilised. There 
is something very odd about it, which could only be made 
out by incessant watching on several individual plants. 

1 never saw the very curious flower of Canna ; I should 
say the pollen was deposited where it is to prevent inevitable 
self-fertilisation. You have no time to try the smallest 
experiment, else it would be worth while to put pollen on 
some stigmas (supposing that it does not seed freely with 
you). Anyhow, insects would probably carry pollen from 
flower to flower, for Kurr states the tube formed by pistil, 
stamen and “ nectarblatt ” secretes (I presume internally) 
much nectar. Thanks for sending me the curious flower. 

Now I want much some wisdom; though I must write 
at considerable length, your answer may be very brief. 

^ Though Robert Brown made use of the spiral vessels of orchids, yet 
according to Eichler, Bluthendiagramme^ 1875, Vol. I., p. 184, Darwin 
was the first to make substantial additions to the conclusions deducible 
from the course of the vessels in relation to the problem of the morphology 
of these plants. Eichler gives Darwin’s diagram side by side with that of 
Van Tieghem without attempting to decide between the differences in 
detail by which they are characterised. 

2 F. Bauer, whom Pritzel calls “der grdsste Pflanzenmaler.” The 
reference is to his Illustrations of Orchidaceous Plants^ with Notes and 
Prefatory Remarks by fohn Lindley^ London, 1830-38, Folio. See 
Fertilisation of Orchids^ Ed. II., p. 82. 

VOL. n. 18 
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UHHit «b$ In R. Ifewn’fi admimbk paper in the Linnean trek 
he si^ests (and Undley cautiously agrees) that the So 
orchids consists of five whorls, the inner whorl of the 
whorls of anthers being all rudimentary, and when the lal 
presents ridges, two or three of the anthers of both whorls ft 
combined with it In the ovarium there are six bundl^ 
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Fig. 8.—Floral Diagram of an Orchid. 

The " missing bundle ” could not be found in some species. 


vessels : R. Brown judged by transverse sections. It occurred 
to me, after what you said, to trace the vessels longitudinally, 
and I have succeeded well. Look at my diagram [fig. 8] 
(which please return, for I am transported with admiration at 
it), which shows the vessels which I have traced, one bundle 
to each of fifteen theoretical organs, and no more. You 
will see the result is nothing new, but it seems to confirm 


' VoL XVI., p. 68s. 
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Strongly R. Brown, for I have succeeded (perhaps he did, but Letter 
he does not say so) in tracing the vessels belonging to each 
organ in front of each other to the same bundle in the 
ovarium : thus the vessels going to the lower sepal, to the 
side of the labellum, and to one stigma (when there are two) 
all distinctly branch from one ovarian bundle. So in other 
cases, but I have not completely traced (only seen) that going 
to the rostellum. But here comes my only point of novelty; 
in all orchids as yet looked at (even one with so simple a 
labellum as Gymnadenia and Malaxii) the vessels on the two 
sides of the labellum are derived from'the bundle which goes 
to the lower sepal, as in the diagram. This leads me to 
conclude that the labellum is always a compound organ. 

Now I want to know whether it is conceivable that the 
vessels coming from one main bundle should penetrate an 
organ (the labellum) which receives its vessels from another 
main bundle ? Does it not imply that all that part of the 
labellum which is supplied by vessels coming from a lateral 
bundle must be part of a primordially distinct organ, however 
closely the two may have become united? It is curious 
in Gymnadenia to trace the middle anterior bundle in the 
ovarium : when it comes to the orifice of the nectary it turns 
and runs right down it, then comes up the opposite side and 
runs to the apex of the labellum, whence each side of the 
nectary is supplied by vessels from the bundles, coming from 
the lower sepals. Hence even the thin nectary is essentially, 

I infer, tripartite ; hence its tendency to bifurcation at its top. 

This view of the labellum always consisting of three organs 
(I believe four when thick, as in Mormodes, at base) seems to 
me to explain its great size and tripartite form, compared 
with the other petals. Certainly, if I may trust the vessels, 
the simple labellum of Gymnadenia consists of three organs 
soldered together. Forgive me for writing at such length; 
a very brief answer will suffice. I am desperately interested 
in the subject: the destiny of the whole human race is as 
nothing to the course of vessels of orchids. . . . 

What plant has the most complex single stigma and 
pistil? The most complex I, in my ignorance, can think 
of is in Iris, I want to know whether anything beats in 
modification the rostellum of Catasetum. To-morrow I mean 
to be at Catasetum, Hurrah! What species is it? It is 
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Ijrtte* 603 wonderiWiy different from tlmt which Veitch sent me, wjj 
wlks C sem^tum. 

According to the vessels, an orchid flower consists cf 
sepals and two petals free; and of a compound organ ' 
IftbdlumX consisting of one petal and of two (or thi^ 
modified anthers; and of a second compound body "1 
sisting of three pistils, one normal anther, and two 
anthers often forming the sides of the clinandrura. > 

Letter 604 To John Lindley, 

It was m tiie awtunm €f 1861 that Darwin made up his mind topuhli^'S^ 
Ms Orchid work as a book, rather than as a paper in the Linnean Soeioty^^* 
Journal} The foltowing letter shows that the new arrangement seij^f ^ 
as an. incitement to fresh work. 

Down, Oct. 25tli [1861 ?J . 

Mr. James Veitch has been most generous. I did - 
i:now that you had spoken to him. If you see him pray s^' 

I am truly grateful; I dare not write to a live Bishop or . 
Lady, but if I knew the address of Rucker ” ? and might u^o 
yoUr name as introduction, I might write. I am half mad on 
the subject Hooker has sent me many exotics, but I stopped 
him, for I thought I should make a fool of myself; but since 
I have determined to publish I much regret it. 


To J. D. Hooker. 

The following letter is of interest because it relates to one of the two chief 
difficulties Darwin met with in working out the morphology of the orchid 
flower. In the orchid book* he wrote, “ This anomaly [in Habenarid\ is 
so far of importance, as it throws some doubt on the view which I have 
taken of the labellum being always an organ compounded of one petal 
and two petaloid stamens.” That is to say, it leaves it open for a critic to 
assert that the vessels which enter the sides of the labellum are lateral 
vessels of the petal and do not necessarily represent petaloid stamens. 
In the sequel he gives a satisfactory answer to the supposed objector. 

Down, Nov. loth, [1861]. 

For the love of God help me. I believe all my work 
(about a fortnight) is useless. Look at this accursed diagram 
(fig. 9) of the butterfly-orchis \Habenaria\ which I examined 
after writing to you yesterday, when I thought all my work 


^ SeeZ^ and Letters, III., p. 266. 
* Ed. I., p. 303. 
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done. Some of the ducts of the upper sepal ^ and upper petal Letter 655 
run to the wrong bundles on the column. I have seen no 
such case. 




The three upper curved outlines, two of which passing through the words “ upper 
sepal," “ upper petal," " lower sepal," were in red in the original; for explanation 

see text. 

This case apparently shows that not the least reliance can 
be placed on the course of ducts. I am sure of my facts. 

There is great adhesion and extreme displacement of parts 
where the organs spring from the top of the ovarium. Asa 
Gray says ducts are very early developed, and it seems to me 

^ These would be described by modern morphologists as lower, 
not upper, sepals, etc. Darwin was aware that he used these terms 
incorrectly. 
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Letter 60S wonderfi^ that they ^uld pursue this course. It 

«ajid that the lateral ducts in the labellum running into" 
antero-lateral ovarian bundle is no argument that the lafc 
consists of three organs blended together. 

In desperation (and from the curious way the 
upper petals are soldered at basal edges) I fancied the’,| 
form of upper sepal, upper petal and lower sepal might 
represented by red lines, and that there had been an incr 
amount of splitting of sepals and petals and sut 
fusion. 

This seems a monstrous notion, but I have just looked^ 
Bauer’s diawitig alUed Bmatea, and there is a dt^r^ 
loi^g of petals and sepals which would account for anyt^" 
Now could you spare me a dry flower out of 
Herbarium of Bonatta sped&sa^ that I might soak and 
for ducts. If I cannot explain the case of Habenaria all 
work is smashed. I was a fool ever to touch orchids. 


Letter 606 To J. D. Hooker. 

Down, Nov. 17th [i86i]. 

What two very interesting and useful letters you have 
sent me. You rather astound me with respect to value of 
grounds of generalisation in the morphology of plants. It 
reminds me that years ago I sent you a grass to name, and 
your answer was, " It is certainly Festuca (so-and-so), but it 
agrees as badly with the description as most plants do.’^ I 
have often laughed over this answer of a great botanist. . . . 
Lindley, from whom I asked for an orchid with a simple 
labellum, has most kindly sent me a lot of what he marks 
“rare’’ and “rarissima” of peloric orchids, etc., but as they 
are dried I know not whether they will be of use. He has 
been most kind, and has suggested my writing to Lady 
D. Nevill, who has responded in a wonderfully kind manner, 
and has sent a lot of treasures. But I must stop ; otherwise, 
by Jove, I shall be transformed into a botanist I wish I 
had been one; this morphology is surprisingly interesting. 

^ See FertilisaUon of Orchids^ Ed. I., p. 304 (note), where the re¬ 
semblances between the anomalous vessels of Bonatea and Habenaria 
are described. On Nov. 14th, 1861, he wrote to Sir Joseph: “You are a 
true friend in need. I can hardly bear to let the Bonatea soak long 
enough.” 
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Looking to your note, I may add that certainly the fifteen Letto: ^ 
alternating bundles of spiral vessels (mingled with odd bead¬ 
like vessels in some cases) are present in many orchids. The 
inner whorl of anther ducts are oftenest aborted. I must 
keep clear of Apostasia^ though I have cast many a longing 
look at it in Bauer. 

I hope I may be well enough to read my own paper * on 
Thursday, but I have been very seedy lately. I see there is 
a paper at the Royal on the same night, which will more 
concern you, on fossil plants of Bovey,® so that I suppose I 
p ^all not have you ; but you must read my paper when 
published, as I shall very much like to hear what you think. 

It seems -to me a large field for experiment. I shall make 
use of my Orchid little volume in illustrating modification 
of species doctrine, but I keep very, very doubtful whether 
I am not doing a foolish action in publishing. How I wish 
you would keep to your old intention and write a book on 
plants.* 


To G. Bentham. Letter 607 

Down, Nov. 26th [1861]. 

Our notes have crossed on the road. I know it is an 
honour to have a paper in the Transactions^ and I am much 
obliged to you for proposing it, but I should greatly prefer to 
publish in the Journal. Nor does this apply exclusively 
to myself, for in old days at the Geological Society I always 
protested against an abstract appearing when the paper itself 
might appear. I abominate also the waste of time (and it 
would take me a day) in making an abstract If the referee 
on my paper should recommend it to appear in the Trans- 
actions^ will you be so kind as to lay my earnest request before 
the Council that it may be permitted to appear in Journal} 

^ Apostasia has two fertile anthers like Cypripedium. It is placed 
by Engler and Prantl in the Apostasieae or Apostasiinse, among the 
Orchideae, by others in a distinct but closely allied group. 

® On the Two Forms, or Dimorphic Condition, in the Species of the 
Genus Primulal^ Linn. Soc. Journ..^ 1862. He did read the paper, but 
it cost him the next day in bed. Life and Letters.^ III., p. 299. 

® Oswald Heer, “The Fossil Flora of Bovey Tracey,’’ Phil. Trans. 

R, Soc. 1862, p. 1039. 

^ Possibly a book similar to that described in Letter 696. 
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tetter ^ Yc^ tmi3t b6 very busy with your change of 

but when you are settled and have some leisure, perhsq^^ 
will be so kind as to give me some cases of dimorjAi^l' 
that of Primula. Should you object to my adding the 
those given me by A, Gray ? By the way, I heard 
A. Gray this morning, and he gives me two very c 
cases in Boraginese. 


letter 608 ■ To John Lindley* 

In Jollowmg fragment occurs the earliest mention erf 
<m three sexual forms of Cataseium iriderUatum. 
Schcaaabuigkdescribed Caiaseium tridmtatum^ Monacanthus 
and Myanthus hxHxxius occurring on a single plant, but it temain^l 
Darwin to make out that they are the male, female and henhaplird " 
forms of a single species.* < > ■ 

With regard to the species of Acropera (Gong^ora)^ he was wrongs 
his surmise. The apparent sterility seems to be explicable by ; 

brand’s^ discovery that in some orchids the ovules are not developed 
until poUinisation has occurred.® ^ : 


Down, Dec, 15th [1861]. 

I am SO nearly ready for press that I will not ask for 
anything more ; unless, indeed, you stumbled on Mormodes 
in flower. As I am writing I will just mention that I am 
convinced from the rudimentary state of the ovule.s, and from 
the state of the stigma, that the whole plant of Acropera luteola 
(and I believe .< 4 . Loddigesii) is male. Have you ever seen any 
form from the same countries which could be the females? 
Of course no answer is expected unless you have ever observed 
anything to bear on this. I may add [Judging from the] state 
of the ovules and of the pollen [that]:— 

Catasetum tridentatu^n is male (and never seeds, according 
to Schomburgk, whom you have accidentally misquoted in 
the Vegetable Kingdom). Monacanthus viridis is female. 
Myanthus barbatus is the hermaphrodite form of same 
species. 


^ Trans. Linn. Soc., XVII., p. 522. 

* Fertilisation of Orchids., Ed. I., p. 236 ; Ed. II., p. 196. 

® Acropera Loddigesii—Gongora galeata: A. luteola=G.fusca {Index 
Kewensis). 

Bot. Zeitung^ 1863 and 1865. 

® Fertilisation of Orchids^ Ed. II., p. 172. See Letter 633. 
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To J. D. Hooker. Letta: 669 

Down, Dec. i8th [1861]. 

Thanks for your note. I have not written for a long time, 
for I always fancy, busy as you are, that my letters must be 
a bore; though I like writing, and always enjoy your notes. 

I can sympathise with you about fear of scarlet fever : to the 
day of my death I shall never forget all the sickening fear 
about the other children, after our poor little baby died of it. 

The Genera Plantarum must be a tremendous work, and no 
doubt very valuable (such a book, odd as it may appear, 
would be very useful even to me), but I cannot help being 
rather sorry at the length of time it must take, because I 
cannot enter on and understand your work. Will you not 
be puzzled when you come to the orchids ? It seems to me 
orchids alone would be work for a man's lifetime; I cannot 
somehow feel satisfied with Lindley's classification; the 
Malaxeae and Epidendreae ^ seem to me very artificially sepa¬ 
rated. Not that I have seen enough to form an opinion worth 
anything. 

Your African plant ^ seems to be a vegetable Oniithorhyn- 
ckus, and indeed much more than that. The more I read 
about plants the more I get to feel that all phanerogams seem 
comparable with one class, as lepidoptera, rather than with 
one kingdom, as the whole insecta.^ 

Thanks for your comforting sentence about the accursed 
ducts (accursed though they be, I should like nothing better 
than to work at them in the allied orders, if I had time). I 
shall be ready for press in three or four weeks, and have 
got all my woodcuts drawn. I fear much that publishing 
separately will prove a foolish job, but I do not care much, 

^ Pfitzer (in the Pflanzenfamilien) places E;pidendrum in the Lseliinae- 
Cattleyese, Malaxis in the Liparidinae. He states that Bentham united 
the Malaxideae and Epidendreae. 

^ See Sir J. D. Hooker “ On Welwitschia^ a new genus of Gnetaceae.” 

Linn. Soc. Trans.^ XXIV., 1862-3. 

® He wrote to Hooker (Dec. 28th, 1861): “ I wrote carelessly about 
the value of phanerogams j what I was thinking of was that the sub-groups 
seemed to blend so much more one into another than with most classes 
of animals. I suspect Crustacea would show more difference in the 
extreme forms than phanerogams, but, as you say, it is wild speculation. 

Yet it is very strange what difficulty botanists seem to find in grouping 
the families together into masses.” 
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tte work, has greatly amused me. The Catasetum 
not flowered yeti ^ 

In writing to Lindley about an orchid which he sent 
I told him a little about Acropera^ and in answer he 
that Gongora may be its female. He seems dreadfullyT^]- M 
and I feel that I have more right to kill you than to kill hu^vif^ 
so can you send me one or at most two dried flowers 
Gongora} if you know the habitat of Acropera luteoh^^ 
Gongora from the same country would be the best, 
any true Gongora would do; if its pollen should prove^.;|^^ 
nildimentary as that of Monacanthus relatively to 
X tWnk I could easily perceive it even in dried 
when well soaked. 

I have picked a little out of Lecoq, but it is awful tedji^/ l 
hunting. ' ; 

Bates is getting on with his natural history travels in 6^ 
volume.^ I have read the first chapter in MS., and I think it '' 
will be an excellent book and very well written ; he argues,ih 
a good and new way to me, that tropical climate has very ‘ 
little direct relation to the gorgeous colouring of insects 
(though of course he admits the tropics have a far greater 
number of beautiful insects) by taking all the few genera 
common to Britain and Amazonia, and he finds that the 
species proper to the latter are not at all more beautiful. I 
wonder how this is in species of the same restricted genera 
of plants. 

If you can remember it, thank Bentham for getting my 
Primula paper printed so quickly. I do enjoy getting a 
subject off one’s hands completely. 

I have now got dimorphism in structure in eight natural 
orders just like Primula. Asa Gray sent me dried flowers of 
a capital case in Amsinkia spectabilis^ one of the Boragineae, 

I suppose you do not chance to have the plant alive at Kew. 


Letter 6io To A. G. More. 

Down, June 7th, 1862. 

If you are well and have leisure, will you kindly give me 
one bit of information: Does Ophrys arachnites occur in the 
Isle of Wight? or do the intermediate forms, which are said 

^ H. W. Bates, the Naturalist on the Amazons, 1863. See Vol. L, 
Letters 123, 148, also Ufa and Letters, Vol. II., p. 381. 
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to connect abroad this species and the bee-orchis, ever there Leto 610 
occur? 

Some facts have led me to suspect that it might just .be 
possible, though improbable in the highest degree, that the 
bee [orchis] might be the self-fertilising form of 0. arachnites, 
which requires insects’ aid, something [in the same way] as we 
have self-fertilising flowers of the violet and others requiring 
insects. 1 know the case is widely different, as the bee is borne 
on a separate plant and is incomparably commoner. This 
would remove the great anomaly of the bee being a perpetual 
self-fertiliser. Certain Malpighiaceae for years produce only 
one of the two forms. What has set my head going on this is 
receiving to-day a bee having one alone of the best marked 
characters of 0, arachnites} Pray forgive me troubling you. 

To G. Bentham. Letter 61 1 

Down, June 22nd [1862?]. 

Here is a piece of presumption! I must think that you 
are mistaken in ranking Ha6[enaria] chlorantha ^ as a variety 
of H, bifolia ; the pollen-masses and stigma differ more than 
in most of the best species of Orchis, When I first examined 
them I remember telling Hooker that moths would, I felt 
sure, fertilise them in a different manner ; and I have just 
had proof of this in a moth sent me with the pollinia (which 
can be easily recognised) of H, chlorantha attached to its 
proboscis, instead of to the sides of its face, as in H. bifolia. 

Forgive me scribbling this way; but when a man gets 
on his hobby-horse he always is run away with. Anyhow, 
nothing here requires any answer. 

To J. D. Hooker. Letter 612 

Down, [Sept.] 14th [1862]. 

Your letter is a mine of wealth, but first I must scold you: 

I cannot abide to hear you abuse yourself, even in joke, and 

^ Ophrys arachnites is probably more nearly allied to O. aranifera than 
to 0 , apifera. For a case somewhat analogous to that suggested see the 
description of 0 , scolopc^x in Fertilisation of Orchids, Ed. II., p. 52. 

* In Hooker’s Students Flora, 1884, p. 395, H, chlorantha is given 
as a subspecies of H. bifolia. Sir J. D. Hooker adds that they are 
“ according to Darwin, distinct, and require different species of moths to 
fertilise them. They vary in the position and distances of their anther- 
cells, but intermediates occur.” See Fertilisation of Orchids, Ed. ii., p. 73. 
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teaer€x2€AS a stupfd dog. You, in fact, thus 

because for long years I have looked up to you as tfi^ 
whose opinion I have valued 'more on any scientifri^'-^ 
than any one else in the world. I continually marvel < 

5 ^ou know, and at what you do. I have been looking ^ 
Genera} and of course cannot judge at all of its real^^S 
but I can judge of the amount of condensed facts under"^ 
family and genus, 

I am glad you know my feeling of not being able tfb] 
about one’s own work; but I suspect that you 
#^towOrfeiiig. I should think you could not give 
time to WelbmtcMa^ spell it different every time' 
it); at least I am sure in the animal kingdom mon 
cannot be 1:oo long on the osculant groups. 

Hereafter I shall be excessively glad to read a paper t 
“' ' ' ‘ ^ Aldrovanda} and am very much obliged for reference. 

pretty to see how the caught flies support Drosera ; nQtbi®\\; 
else can live. 

Thanks about plants with two kinds of anther$..?|^"'' 
presume (if an included flower was a Cassia) ^ that Cass{a% 
like lupines, but with some stamens still more rudimenlkf^. 
If I hear I will return the three Melastomads; I do 
want them, and, indeed, have cuttings. I am very low about 
them, and have wasted enormous labour over them, abd 
cannot yet get a glimpse of the meaning of the parts. I 
wish I knew any botanical collector to whom I could apply 
for seeds in their native land of any Heterocentron or 
Monochcetum ; I have raised plenty of seedlings from your 
plants, but I find in other cases that from a homomorphic 
union one generally gets solely the parent form. Do you 
chance to know of any botanical collector in Mexico or Peru? 

I must not now indulge myself with looking after vessels and 
homologies. Some future time I will indulge myself. By 
the way, some time I want to talk over the alternation of 
organs in flowers with you, for I think I must have quite 
misunderstood you that it was not explicable. 


^ Genera Plantarum, by Bentham and Hooker, Vol. L, Part I., 1862. 

» “ On Welwitschia;^ Linn. Soc. Trans. [1862], XXIV., 1863. 

® See Insectivorous Plants^ p. 321. 

* Todd has described a species of Cassia with an arrangement of 
stamens like the Melastomads. See p. 292, 
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I found out the Verbascum case by pure accident, having Letter 612 
transplanted one for experiment, and finding it to my 
astonishment utterly sterile. I formerly thoii^ht with you 
about rarity of natural hybrids, but I am loginning to change : 
vi2., oxlips (not quite proven), Verbascum, Cistus (not quite 
proven), ^gilops triticoides (beautifully shown by Godron), 
Weddell's and your orchids,^ and I daresay many others 
recorded. Your letters are one of my greatest pleasures in 
life, but I earnestly beg you never to write unless you feel 
somewhat inclined, for I know how hard you work. As I 
work only in the morning it is different with me, and is only 
a pleasant"" relaxation. You will never know how much I 
owe to you for your constant kindness and encouragement 


To John Lubbock (Lord Avebury). Letter 613 

Cliff Cottage, Bournemouth, Hants, Sept. 2nd [1862]. 

Hearty thanks for your note. I am so glad that your 
tour answered so splendidly. My poor patients^ got here 
yesterday, and are doing well, and we have a second house for 
the well ones. I write now in great haste to beg you to look 
(though I know how busy you are, but I cannot think of any 
other naturalist who would be careful) at any field of common 
red clover (if such a field is near you) and watch the hive- 
bees : probably (if not too late) you will see some sucking at 
the mouth of the little flowers and some few sucking at the 
base of the flowers, at holes bitten through the corollas. All 
that you will see is that the bees put their heads deep into 
the [flower] head and rout about. Now, if you see this, do for 
Heaven's sake catch me some of each and put in spirits and 
keep them separate. I am almost certain that they belong 
to two castes, with long and short proboscids. This is so 
curious a point that it seems worth making out. I cannot 
hear of a clover field near here. 


^ For Verbascum see Animals and Plants, Ed. il., Vol. I., p. 35 ^ J 
Cistus, Ibid., Ed. IL, Vol, I., p. 356, Vol. II., p. 122 ; for ASgilop, Ibid., 
Ed. II., Vol. I., p. 330, note. 

^ Mrs. Darwin and one of her sons, both recovering from scarlet 
fever. 
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To John Lubbock (Lord Avebury). 

CUff Cottage, Boumesioaih, WednesdaT', Sept, 3td 

1 beg a million pardons. Abuse me to any degree, b«f^ 
give me: it is all an illusion ^ (but almost excusable) about' 
bees. 1 do so hope that you have not wasted any time from 
stupid blunder. I hate myself, I hate clover, and I hate 







Fig, 10 .—Diagram of Cruciferous Flower. 







Letter 615 To J. D. Hooker. 

Cliff Cottage, Bournemouth, Sept, iith, 1862. 

You once told me that Cruciferous flowers were anomalous 
in alternation of parts, and had given rise to some theory of 
d^doublement. 

^ H. Mulltr, Fertiltsafion of Flowers, p. 186, describes hive-bees visiting 
Trifolium pratense for the sake of the pollen. Darwin may perhaps have 
supposed that these were the variety of bees whose proboscis was long 
enough to reach the nectar. In Cross and Self Fertilisation^ p. 361, Darwin 
describes hive-bees apparently searching for asecretion on the calyx. In the 
same passage in Cross and Self Fertilisation he quotes Muller as stating 
that hive-bees obtain nectar from red clover by breaking apart the petals. 
This seems to us a misinterpretation of the Befruchtung derBlumen^ p. 224. 
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Having nothing oft earth to do here, I have dissected all the Letter 615 
spiral vessels in a flower, and instead of burning my diagrams 
[figs. 10 and 11], I send them to you, you miserable man. But 
mind, I do not want you to send me a discussion, but just 
some time to say whether my notions are rubbish, and then 
burn the diagrams. It seems to me that all patts alternate 
beautifully by fours, on the hypothesis that two short stamens 
of outer whorl are aborted ; ^ and this view is perhaps sup¬ 
ported by their being so few, only two sub-bundles in the two 



Fig. II.—Dissection of Cruciferous Flower, 

Laid flat open, showing by dotted lines the course of spiral vessels in aU the organs; 
sepals and petals shown on one side alone, with the stamens on one side above 
with course of vessels indicated, but not prolonged. Near side of pistil with 
one spiral vessel cut away. 

^ The view given by Darwin is (according to Eichler) that previously 
held by Knuth, Wydler, Chatin, and others. Eichler himself believes 
that the flower is dimerous, the four longer stamens being produced 
by the doubling or splitting of the upper antero-posterior) pair of 
stamens. If this view is correct, and there are good reasons for it, 
it throws much suspicion on the evidence afforded by the course of 
vessels, for there is no trace of the common origin of the longer 
stamens in the diagram (fig. ri). Again, if Eichler is right, the four 
vessels shown in the section of the ovary are misleading. Darwin 
afterwards gave a doubtful explanation of this, and concluded that the 
ovary is dimerous. See Letter 616. 
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^is lateral maki Imadles, whem I imagine two short stan 
abcjled, but I suppose there is some valid objection 
this notion. The course of the side vessels in the se^ 
curious, just like my difficulty in Habmaria}^ I am sur 
at the femr vessels in the ovarium. Can this indicate' 
confluent pistils? anyhow, they are in the right alteriE 
position. The nectaiy within the base of the shorter 
seems to cause the end sepals apparently, but not 
arise beneath the lateral sepals. 

I think you wUl understand my diagrams in five mJ^ 
so forgive me for bothering you. My writing this 
mninds me of a letter which I received yesterday 
Clapar^e, who helped the French translatress* of the 
and he tells me he had difficulty in preventing her (who ^ 
looked at a bee’s cell) from altering my whole descfi| 
because she affirmed that an hexagonal prism must hav^"^ 
hexagonal base! Almost everywhere in the Origin^ 

I express great doubt, she appends a note explaining 
difficulty, or saying that there is none whatever!!® It 
really curious to know what conceited people there are in the 
world (people, for instance, after looking at one Cruciferous ; 
flower, explain their homologies). 

This is a nice, but most barren country, and I can find 
nothing to look at. Even the brooks and ponds produce 
nothing. The country is like Patagonia. My wife is almost 
well, thank God, and Leonard is wonderfully improved. . 
Good God, what an illness scarlet fever is I The doctor feared 
rheumatic fever for my wife, but she does not know her risk. 
It is now all over. 



Letter 6 i6 To J. D. Hooker. 

Cliflf Cottage, Bournemouth, Thursday Evening [Sept. i8th, 1862}, 
Thanks for your pleasant note, which told me much news, 
and upon the whole good, of yourselves. You will be awfully 
busy for a time, but I write now to say that if you think it 
really worth while to send me difew Dze/^tra, or other Fumari- 
aceous plant (which I have already tried in vain to find here) 
in a little tin box, I will try and trace the vessels ; but please 


^ See Letter 605, 

® The late Mile. Royer. 

® See Life and Letters^ Ihj P* 387 
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observe, I do not know that I shall have time, for I have just Letter 
became wonderfully interested in experimenting on Drcsera 
with poisons, etc. If you send any Fumariaceous plant, send 
if you can, also two or three single balsams. After writing 
to you, I looked at vessels of ovary of a sweet-pea, and from 
this and other cases I believe that in the ovary the midrib 
vessel alone gives homologies, and that 
the vessels on the edge of the carpel leaf 
often run into the wrong bundle, just like 
those on the. sides of the sepals. Hence 
I [suppose] in Crucifers that the ovarium ^ 
consists of two pistils; A A [fig. 12] being 
the midrib vessels, and BB being those 
formed of the vessels on edges of the 
two carpels, run together, and going to 
wrong bundles. I came to this conclusion Fig. 12. 

before receiving your letter. 

I wonder why Asa Gray will not believe in the quaternary 
arrangement; I had fancied that you saw some great diffi¬ 
culty in the case, and that made me think that my notion 
must be wrong. 



To J. D. Hooker. Letter 617 

Down, Sept. 27th [1862]. 

Masdevallia turns out nothing wonderful; ^ I was merely 
stupid about it; I am not the less obliged for its loan, for if 
I had lived till 100 years old I should have been uneasy about 
it. It shall be returned the first day I send to Bromley. I 
have steamed the other plants, and made the sensitive plant 
very sensitive, and shall soon try some experiments on it. 

But after all it will only be amusement. Nevertheless, if not 
causing too much trouble, I should be very glad of a few 
young plants of this and Hedysarum'^ in summer, for this 
kind of work takes no time and amuses me much. Have 
you seeds of Oxalis sensitivay which I see mentioned in books ? 

By the way, what a fault it is in Henslow^s Botany that he 
gives hardly any references; he alludes to great series of 

^ This may refer to the homologies of the parts. He was unable 
to understand the mechanism of the flower .—Fertilisation of Orchids^ 

Ed. II., p. 136. 

* Hedysarum or Desmodium gyrans^ the telegraph-plant. 

VOL. II. 
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i«ttac 617 experinaents'on absorption of poison by roots, bijt wU 
find them I cannot guess. Possibly the all-knowing,1! 
bay know. I can plainly see that the glands of 
rapid power (almost instantaneous) of absorption and pov 
movement, give enormous advantage for such experi 
And some day I will enjoy myself with a good set to w 
but it will be a great advantage if I can get some prelim* 
notion on other sensitive plants and on roots. 

01iver said he would speak about some seeds of Ly, 
hys^p^foUunt jaeing preserved for me. By the way,, 
find I cannot publish this year on 
; I ^ust make 126 additional crosses. AU 
expected is tfue, but I have plain indication of much 
complexity. There are three pistils of different struct; 
functional power, and I strongly suspect altogether five 
of pollen ^ all different in this one species I 

By any chance have you at Kew any odd varieti^a(|f^ 
the common potato ? I want to grow a few plants of «iv^, ♦ ■ 
variety, to compare flowers, leaves, fruit, etc., as I have 
with peas, etc.* 


618 j, p)_ Hooker to C. Darwin. 

The following is part of Letter 144, Vol. L, p. 209. It refers to reviews 
of Fertilisation of Orchids in the Gardeners^ Chronicle^ 1862, pp. 789,8^3, 
910, and in the Natural History Review^ Oct, 1862, p. 371. 

Nov. 7th, 1862. 

Dear old Darwin, 

I assure you it was not my fault! I worried Lindley over 
and over again to notice your orchid book in the ChronicU^ 
by the very broadest hints man could give. At last he said, 
“really I cannot, you must do it for me,*' and so I did— 
volontiers, Lindley felt that he ought to have done it himself, 
and my main effort was to write it “ d la Lindley,” and in this 
alone I have succeeded—that people all think it is exactly 
Lindley’s style! 1! which diverts me vastly. The fact is, 
between ourselves, I fear that poor L. is breaking up—he 


1 See Forms of Flowers^ Ed. Ii., p. 138. 

* Animals and Plants^ Ed. II., Vol. I., p. 346. Compare also the 
similar facts with regard to cabbages, loc, cit.^ p. 342. Some of the 
original specimens are in the Botanical Museum at Cambridge. 

® See Life and Letters^ HI., p. 273. 
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said that he could not fix his mind on your book. He works Letter 
himself beyond his mental or physical powers. 

And now, my dear Darwin, I may as well make a clean 
breast of it, and tell you that I wrote the Nat. Hist. Review 
notice too—to me a very difficult task, and one I fancied I 
failed in, comparatively. Of this you are no judge, and can 
be none; you told me to tell Oliver it pleased you, and so I 
am content and happy. 

To W. E. Darwin.^ Leite 

Down, 4th [about 1862-3?] 

I have been looking at the fertilisation of wheat, and I 
think possibly you might find something curious. I observed 
in almost every one of the pollen-grains, which had become 
empty and adhered to (I suppose the viscid) branching hairs 
of the stigma, that the pollen-tube was always (?) emitted on 
opposite side of grain to that in contact with the branch of 
the stigma. This seems very odd. The branches of the 
stigma are very thin, formed apparently of three rows of cells 
of hardly greater diameter than pollen-tube. I am astonished 
that the tubes should be able to penetrate the walls. The 
specimens examined (not carefully by me) had pollen only 
during few hours on stigma; and the mere suspicion has 
crossed me that the pollen-tubes crawl down these branches 
to the base and then penetrate the stigmatic tissue.^ The 
palese open for a short period for stigma to be dusted, and then 
close again, and such travelling down would take place under 
protection. High powers and good adjustment are necessary. 

Ears expel anthers when kept in water in room ; but the 
paleas apparently do not open and expose stigma ; but the 
stigma could easily be artificially impregnated. 

If I were you I would keep memoranda of points worth 
attending to. 

^ Mr. Darwin’s eldest son. 

® See Strasburger’s Neue Untersuchungen ilber den Befruchtungsvor- 
gang bei den Phanerogamen, 1884. In Alopecurus pratensis he describes 
the pollen as adhering to the end of a projection from the stigma where 
it germinates ; the tube crawls along or spirally round this projection 
until it reaches the angle where the stigmatic branch is given off; here it 
makes an entrance and travels in the middle lamella between two cells. 




BOTANY 



39:2 


IL MELASTOMACEiE, 1862—1881. 

Ti^ following seiies of tetters (pp, 293-302) refers to the MeJ> 
mac6je and certain other flowers of analogous form. In 1862 
attempted to explain the existence of two very different sets of s 
in these plants as a case of dimorphism, somewhat analogous to tbe^ 
of things in Primula, In this view he was probably wrong, by ^ 
does not dimini^ the interest of the crossing experiments deScrib^5i^v^| 
the letters. The persistence of his interest in this part of the su 
shown in the following passage from his Preface to the English tr 
tkm y H. Miilleris Befiwktung der Blumen ; the passage is dated , 
tS82, but ivks not published until the following year. 

" There exist also scane few plants the flowers of which include . 
sets of stamens, differing in the shape of the anthers and in the j 
^ the pollen ; and at present no one knows whether this difJ 
has any functional significance, and this is a point which ought 
determined.” • 

It is not obvious why he spoke of the problem as if no light had beeii ? 
thrown on it, since in 1881 Fritz Muller had privately (see Letter ' 4 ‘ 
offered an explanation' which Darwin was strongly inclined to acc^./ " 
Fritz Muller’s theory with regard to the Melastomads and a nmnbet 
of analogous cases in other genera are discussed in H. Muller’s arti® 
in Kosmosf where the literature is given. F. Muller’s theory is that 
m Heeria the yellow anthers serve merely as a means of attracting 
pollen-collecting bees, while the longer stamens with purple or crims<Hi 
anthers supply pollen for fertilising purposes. If Muller is right the 
pollen from the yellow anthers would not normally reach the stigma. 
The increased vigour observed in the seedlings from the yellow anthers 
would seem to resemble the good effect of a cross between different 



' H. Muller published {Nature^ Aug. 4th, 1881) a letter from his 
brother Fritz giving the theory in question for Heeria, Todd {American 
Naturalist^ April 1882), described a similar state of things in Solanum 
rostratum and in Cassia: and H. O. Forbes {Nature^ Aug. 1882, p. 386) 
has done the same for Melastoma, In Rhexia virginica Mr. W. H. 
Leggett {Bulletin Torrey Bot, Club^ New York^ VIII., 1881, p. 102) 
describes the curious structure of the anther, which consists of two 
inflated portions and a tubular part connecting the two. By pressing 
with a blunt instrument on one of the ends, the pollen is forced out in a 
jet through a fine pore in the other inflated end. Mr. Leggett has seen 
bees treading on the anthers, but could not get near enough to see the 
pollen expelled. In the same journal, Vol. IX., p. il, Mr. Bailey 
describes how in Heterocentron roseum^ ‘‘ upon pressing the bellows-like 
anther with a blunt pencil, the pollen was ejected to a full inch in distance.” 
On Lagerstreemia as comparable with the Melastomads see Letter 689. 

* Kosmos^ XIII., 1883, p. 241, 
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individuals of the same species as worked oujt in Cross and Self Fertili- 
sodion, for it is difficult to believe that the pollen of the purple anthers has 
become, by adaptation, less effective than that of the yellow anthers. In 
the letters here given there is some contradiction between the statements 
as to the position of the two sets of stamens in relation to the sepals. 
According to Eichler {Bliithendiagramme^ II., p. 482) the longer stamens 
may be either epipetalous or episepalous in this family. 

The work on the Melastomads is of such intrinsic importance that 
we have thought it right to give the correspondence in considerable 
detail; we have done so in spite of the fact that Darwin arrived at no 
definite conclusion, and in spite of an element of confusion and unsatis¬ 
factoriness injthe series of letters. This applies also to Letter 629, written' 
after Darwin had learned Fritz Miilleris theory, which is obscured by 
some errors or slips of the pen. 

To G. Bentham. Letter 620 

Down, Feb, 3rd [1862?] 

As you so kindly helped me before on dimorphism, will 
you forgive me begging for a little further information, if in 
your power to give it ? The case is that of the Melastomads 
with eight stamens, on which I have been experimenting. 

I am perplexed by opposed statements: Lindley says the 
stamens which face the petals are sterile; Wallich says in 
Oxyspora paniculata that the stamens which face the sepals 
are destitute of pollen; I find plenty of apparently good 
pollen in both sets of stamens in Heterocentron {Heeria\ 
Monochostum^ and Centradenza. Can you throw any light on 
this? But there is another point on which I am more 
anxious for information. Please look at the enclosed miser¬ 
able diagram. I find that the pollen of the yellow petal¬ 
facing stamens produce more than twice as much seed 
as the pollen of the purple sepal-facing stamens. This 
is exactly opposed to Lindley’s statement—viz., that the 
petal-facing stamens are sterile. But I cannot at present 
believe that the case has any relation to abortion; it is 
hardly possible to believe that the longer and very curious 
stamens, which face -the sepals in this Heterocentron^ are 
tending to be rudimentary, though their pollen applied to 
their own flowers produces so much less seed. It is con¬ 
formable with what we see in Primula that the [purple] 
sepal-facing anthers, which in the plant seen by me stood 
quite close on each side of the stigma, should have been 
rendered less fitted to fertilise the stigma than the stamens on 
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T..i«tw 6ao the opposite side of the flower. Hence the 

crossed tne that if many plants of the Heteroc^trxih 
were examined, half would be found with the pistfl’i 
upright, instead of being rectangularly bent down, fe 
in the diagram; ^ or, if the position of pistil is fixed, 
half the plants the petal-facing stamens would bend ^ 
in the other half of the plants the sepal-facing stamens 
bend down as in the diagram. I suspect the former cast^^i 
Cmtradmia I find the pistil nearly straight. Can you teh j 
Cap the ntunb Htterocentron have any reference to sndik 
sity? Would it be asking too great a favour to 'ask'^ 
look at dried specimens of Heterocentron roseum 
be best), or of Monochcetum, or any eight-stamened M4 
mad, of which you have specimens from several localities^ 
this would ensure specimens having been taken from dist 
plants), and observe whether the pistil bends differently. 
stamens differently in different plants? You will at ©i) 
see that, if such were the fact, it would be a new form t^' 
dimorphism, and would open up a large field of inquiry wi^, 
respect to the potency of the pollen in all plants which hav^ 
two sets of stamens—^viz., longer and shorter. Can you 
give me for troubling you at such unreasonable length ? But 
it is such waste of time to experiment without some guiding 
light. I do not know whether you have attended particularly 
to Melastoma ; if you have not, perhaps Hooker or Oliver 
may have done so. I should be very grateful for any infor¬ 
mation, as it will guide future experiments. 

P.S.—Do you happen to know, when there are only four 
stamens, whether it is the petal or sepal-facers which are 
preserved ? and whether in the four-stamened forms the pistil 
is rectangularly bent or is straight ? 



Letter 6ai To Asa Gray. 

Down, Feb. i6th [1862?]. 

I have been trying a few experiments on Melastomads; 
and they seem to indicate that the pollen of the two curious 

^ According to Willis, Flowering Plants and Ferns, 1897, Vol. II., 
p. 252, the style in Monochcetum, “at first bent downwards, moves slowly 
up till horizontal.” 

® No reply by Mr. Bentham to this or the following queries has been 
found. 
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sets of anthers {i.e. the petal-facers and the sepal-facers) have Lett» ^ 
very different powers; and it does not seem that the differ¬ 
ence is connected with any tendency to abortion in the one 
set. Now I think I can understand the structure of 
flower and means of fertilisation, if there be two forms,—one 
with the pistil bent rectangularly out of the flower, and the 
other with it nearly straight. 

Our hot-house and green-house plants have probably all 
descended by cuttings from a single plant of each species ; so 
I can make out nothing from them. I applied in vain to 
Bentham and Hooker ; but Oliver picked out some sentences 
from Naudin, which seem to indicate differences in the position 
of the pistil. \ * 

I see that Rhexia grows in Massachfi^tts; and I suppose 
has two different sets of stamena Now, if in yotir power, 
would you observe the position of the pistil in different plants, 
in lately opened flowers of the same.age? (I specify this 
because in MonochcRtum I find great changes of position in 
the pistils and stamens, as flower gets old). Supposing that 
my prophecy should turn out right, please observe whether in 
both forms the passage into the flower is not [on] the upper 
side of the pistil, owing to the basal part of the pistil lying 
close to the ring of filaments on the under side of the flower. 

Also I should like to know the colour of the two sets of 
anthers. This would take you only a few minutes, and is the 
only way I see that I can find out whether these plants are 
dimorphic in this peculiar way—only in the position of 
the pistil ^ and in its relation to the two kinds of pollen. I 
am anxious about this, because if it should prove so, it will 
show that all plants with longer and shorter or otherwise 
different anthers will have to be examined for dimorphism. 

To Asa Gray. t ^ 

^ Letter 622 

March 15th [1862]. 

... I wrote some little time age about Rhexia ; since then 
I have been carefully watching and experimenting on another 
genus, Monochcetum ; and I find that the pistil is first bent 

^ In Exacum and in Saint^aulia the flowers are dimorphic in this 
sense : the style projects to either the right or the left side of the corolla, 
from which it follows that a right-handed flower would fertilise a left- 
handed one, and vice versa. See Willis, Flowering Plants and Fems^ 

1897, Vol. I., p. 73. 
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letter $n nctangubirtjr (a$ in the sketch sent), and then 
baooinu stnug^t: the stacnens also move. If 
two fotms of Rktxia, will ycai compare the poBitioa^l^ 
past in young and old flowers ? I have a suspicion 
it will be proved wrong when the seed-capsules are ripe)*;*' ■ 

one set of anthers are adapted to the pistil in early . 

the other set for it in its later state. If bees visit tl^e ' 

for Heaven’s sake watch exactly how the anther and . 

strike them, both in old smd ycmng flowers, and 
^letch. " 

- ';fligaiB 1-say, do not hate me. .1 

tiotter 633 To J. D. Hooker. , 

Leith HiB Pkoe, DMkiog, Thaisday, isth [Maf 
You stated at the Linnean Society that different. sets ^^B 
seedling Cinchona ^ grew at very different rate, and front- 
Primula case you attributed it probably to two sorts of 
L confess I thought you rash, but 1 now believe you w,^ 
q.uite right I find the yellow and crimson anthers of 
same flower in the Melastomatous Heterocentron roseum ha^ 
different powers; the yellow producing on the same pfe^ : 
thrice as many seeds as the crimson anthers. I got aiy 
neighbour’s most skilful gardener to sow both kinds of seeds, 



and yesterday he came to me and said it is a most extr^ 
ordinary thing that though both lots have been treated 
exactly alike, one lot all remain dwarfs and the other lot are 
all rising high up. The dwarfs were produced by the pollen 
of the crimson anthers. In Monochcetum ensiferum the facts 
are more complex and still more strange; as the age and 
position of the pistils comes into play, in relation to the two 
kinds of pollen. These facts seem to me so curious that 
I do not scruple to ask you to see whether you can lend me 
any Melastomad just before flow'cring, with a not very small 
flower, and which will endure for a short time a greenhouse or 
sitting-room; when fertilised and watered I could send it to 
Mr. Turnbull's to a cool stove to mature seed. I fully believe 
the case is worth investigation. 

P-S.—You will not have time at present to read my orchid 
book; I never before felt half so doubtful about anything 

' Cinchona is apparently heterostyled: see Forms of Flowers, 
Ed. n., p. 134. 
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which I puWished. When you read it, do not fear punishing ” Letter 623 
me if I deserve it 

Adios. I am come here to rest, which I much want 

Whenever you have occasion to write, pray tell me 
whether you have Rhododendron Boothii from Bhootan, with 
a smallish yellow, flower, and pistil bent the wrong way ; if so, 

I would ask Oliver to look for nectary, for it is an abominable 
error of Nature that must be corrected. I cou|d hardly 
believe my eyes when 1 saw the pistil. 

To Asa Gray. Letter 624 

' Jan. 19th [18633. 

I have been at those confounded Melastomads again ; 
throwing good money {i.e, time) after bad. Do you remember 
telling me you could see no nectar in your Rkexia ? well, I 
can find none in Monochcetum^ and Bates tells me that the 
flowers are in the most marked manner neglected by bees 
and lepidoptera in Amazonia. Now the curious projections 
or horns to the stamens of Monochcetum are full of fluid, and 
the suspicion occurs to me that diptera or small hymenoptera 
may puncture these horns like they puncture (proved since 
my orchid book was published) the dry nectaries of true 
Orchis, I forget whether Rhexia is common ; but I very 
much wish you would next summer watch on a warm day 
a group of flowers, and see whether they are visited by small 
insects, and what they do. 

To I. A. Henry. Letter 625 

Down, Jan. 20th [1863]. 

... You most kindly permit me to mention any point 
on which I want information. If you are so inclined, I am 
curious to know from systematic experiments whether Mr. 

D. Beaton’s statement that the pollen of two shortest anthers 
of scarlet Pelargonium ^ produce dwarf plants, in comparison 
with plants produced from the same mother-plant by the 
pollen of longer stamens from the same flower. It would aid 
me much in some laborious experiments on Melastomads. I 
confess I feel a little doubtful; at least, I feel pretty nearly 

^ See Animals and Plants^ Ed. II., Vol. II., p, 150, for a brief account 
of Darwin^s experiments on this genus. Also loc, cit,^ p. 338 (note), 
for a suggested experiment. 
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£«iter «ii5 sure th«t I kncnr the meaning of short stamensi.fii 

plants. This summer (for another object) I crosseS-i^^^ * 
Scarlet Ptlargonium with pollen of long and short ' : 
of mtdtiflora alba, and it so turns out that plants 
stamens are the tallest; but I believe this to have ; 

chance. My few crosses in P$largonium were mad»ftei^^ ■ 
seed from the central peloric or regular flower (I 
one from peloric flower by pollen of peloric), and this-. 
me to suggest that it would be very interesting to--’:^^' 
fertility of peloric flowers in three ways,—own peloric po 
r.! Iqji peloiic stigma, common pollen on peloric stigma, pe 
polkan^ ooounon stigma of same species. My object 
discover whetiber with change of structure of fewer 
any change in fertility of pollen or of female orgMs, 
mi|^ also be tested by trying peloric and common 
on stigma of a distinct species, and conversely. I 
there is a peloric and common variety of Tropceolum, and # s 
pdoric or upright and common variation of some species-^' ■ 
Gloxinia, and the medial peloric flowers of Pelargcmm^ "''’- 
and probably others unknown to me. -ti.'f 



Letter 626 


To I. A. Henry. 


Hartfield, May 2nd [1865]. t 

In scarlet dwarf Pelargonium, you will find occasionally 
an additional and abnormal stamen on opposite and lowen 
side of flower. Now the pollen of this one occasional short 
stamen, I think, very likely would produce dwarf plants. If 
you experiment on Pelargonium I would suggest your looking 
out for this single stamen. 

I observed fluctuations in length of pistil in Phloxes, but 
thought it was mere variability. 

If you could raise a bed of seedling Phloxes of any 
species except P, Drummondii^ it would be highly desirable 
to see if two forms are presented, and I should be very 
grateful for information and flowers for inspection. I cannot 
remember, but I know that I had some reason to look after 
Phloxes.^ 

I do not know whether you have used microscopes much 

^ See Forms of Flowers, Ed. ii., p. 119, where the conjecture is 
hazarded that Phlox subulata shows traces of a former heterostyled 
condition. 
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yet. It adds iirimensely to interest of aM such work as ours> 6 a 6 f 
and is indeed indispensable for much work. Experience, 
however, has fully convinced me that the use of the com¬ 
pound without the simple microscope is absolutely injurious 
to progress of N[atural] History (excepting, of course, with 
Infusoria). I have, as yet, found no exception to the rule, 
that when a man has told me he works with the compound 
alone his work is valueless. 

To Asa Gray. Letter 627 

March 20th [1863]. 

I wrote to him [Dr. H. Criiger, of Trinidad] to ask him tp 
observe what the insects did in the flowers of Mel^istomaceae; 
he says npt proper season yet, but that on one speijies a small 
bee Si?emed busy about the horn-like appendages to the anthers, 
it will be too good luck if my study of the flowers in the 
greenhouse has led me to right interpretation of these 
appendages. 

To J. D. Hooker. Letter 628 

Down, Nov. 28th [1871], 

If you had come here on Sunday I should have asked you 
whether you could give me seed or seedlings of any Melasto- 
mad which would flower soon to experiment on ! I wrote 
also to J. Scott to ask if he could give me seed. 

Several years ago I raised a lot of seedlings of a Melasto- 
mad greenhouse bush {Monochcstus or some such name)^ 
from stigmas fertilised separately by the two kinds of pollen, 
and the seedlings differed remarkably in size, and whilst 
young, in appearance ; and I never knew what to think of the 
case (so you must not use it), and have always wished to try 
again, but they are troublesome beasts to fertilise. 

On the other hand I could detect no difference in the 
product from the two coloured anthers of Clarkia.^ If you 
want to know further particulars of my experiments on Mono- 
chmtum (?) and Clarkia^ I will hunt for my notes. You ask 
about difference in pollen in the same species. All dimorphic 
and trimorphic plants present such difference in function and 
in size. Lythrum and the trimorphic Oxalis are the most 

^ Monochatum. 

^ Clarkia has eight stamens divided into two groups which differ in 
the colour of the anthers. 
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Iwbar M WDoderftd ctsoA TIw pdten of the dosed uapec^r^r . 
gsaaic fkmers differ in the trensparency of 
and 1 think in size. The latter point 1 could ase^ti^^: 
iny notea The pollen or female organs must diffcf’ifirt^f 
every indiiddual in some manner; otherwise the 
varieties and even distinct individuals of same varietfes-jgif' * ■ 
not be so prepotent over the individual plant’s own- |^^: 
Here follows a case of individual differences in functfesj^ 
pollen or ovules or both. Some few individuals of 
@dorata and R. bUta cannot be fertilised, or only very 
^ pdieh of t^e same plant, but can by pollen of any^ • 
iisdividiiaL I chanced to have two plants of R. odgriHic^^^ 
state ; so I crossed them and raised five seedlings, adl 
w«e self sterile and all perfectly fertile with pollen df^p^ 
other individual mignonette. So I made a self sterik 
I do not know whether these are the kinds of facts 
you require. . . . ' / 

Think whether you can help me to seed or better seedlir^*: - 
(not cuttings) of any Melastomad. 


ticttcr 6^9 Muller. i-* 

Down, March 20th, 1881. , 

I have received the seeds and your most interesting letter ^ 
of Feb. 7th. The seeds shall be sown, and I shall like to 
see the plants sleeping; but I doubt whether I shall makfe 
any more detailed observations on this subject, as, now that I 
feel very old, I require the stimulus of some novelty to make 
me work. This stimulus you have amply given me in your 
remarkable view of the meaning of the two-coloured stamens 
in many flowers. I was so much struck with this fact with 
Lytkrum^ that I began experimenting on some Melastomaceae, 
which have two sets of extremely differently coloured anthers. 
After reading your letter I turned to my notes (made 20 
years ago 1) to see whether they would support or contradict 
your suggestion. I cannot tell yet, but I have come across 
one very remarkable result, that seedlings from the crimson 
anthers were not ^Jths of the size of seedlings from the yellow 
anthers of the same flowers. Fewer good seeds were produced 
by the crimson pollen. I conclude d that the shorter ^ stamens 

^ “ Shorter stamens ” seems to be a slip of the pen for ‘‘ longer,” 
unless the observations were made on some genus in which the structure 
is unusual. 
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were aborting, and that the pollen was not good. The mature L^t« ^ 
pollen is incoherent, and must be [word illegible] against the 
visiting insect’s body. I remembered this, and I find it said 
in my early notes that bees would never visit the flowers for 
pollen. This made me afterwards write to the late Dr. Criig^ 
in the West Indies, and he observed for me the flowers, and 
saw bees pressing the anthers with their mandibles from the 
base upwards, and this forced a worm-like thread of pollen 
from the terminal pore, and this pollen the bees collected with 
their hind legs. So that the Melastomads are not opposed to 
your views; 

I am now working on the habits of worms, and it tires me 
much to change my subject; so I will lay on one ^ide your 
letter and my notes, until I have a week’^ leisure, and will 
then see whether my facts bear on your viejws. I will then 
send a letter to Nature or to the Linn. Soc., with the extract 
of your letter (and this ought to appear in any case), with 
my own observations, if they appear worth publishing. The 
subject had gone out of my mind, but I now remember 
thinking that the imperfect action of the crimson stamens 
might throw light on hybridism. If this pollen is developed, 
according to your view, for the sake of attracting insects, it 
might act imperfectly, as well as if the stamens were becoming 
rudimentary.^ I do not know whether I have made myself 
intelligible. 


To W. Thiselton-Dyer. Letter 630 

Down, March 21st [1881]. 

I have had a letter from Fritz Muller suggesting a novel 
and very curious explanation of certain plants producing two 
sets of anthers of different colour. This has set me on fire to 
renew the laborious experiments which I made on this subject, 
now 20 years ago. Now, will you be so kind as to turn in 
your much worked and much holding head, whether you can 
think of any plants, especially annuals, producing 2 such sets 
of anthers. I believe that this is the case with Clarkia 
elegans^ and I have just written to Thompson for seeds. The 
Lythraceae must be excluded, as these are heterostyled. 

^ As far as it is possible to understand the earlier letters it seems that 
the pollen of the shorter stamens, which are adapted for attracting insects, 
is the most effective. 
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I haw igot aeads from Dr. Kin^ of mtm 
and will write to Vdtch to see if I can get the 
gttiiem and HeUrocmtron or some 

on which I before experimented. Now, if yon 
I know that yon will; but if you cannot, do not 
trouble yourself, ■ ; 3 


IIL—Corbesbondencb with John Scott^ i862j^^^ ' 

* he had leisure ha would make a wonderfiii’^^^: 
to tny judgment; I have come across no one . : 

I>. Hookey aQth [1B63], ^ 

‘ The fdlowihg groap of letters to John Scott, oi whom s(^ioSe?ai^^ 
is given in VoL I. (pp. 217 // ref.) deal chiefly with e3q>eriineBteiE^'^' 
the fertilisation ci dowers. In addition to their scientific ^ 

eeveial of the lettars are of special mterest as illustratii^ the 
agent and fnendly assistance which Darwin gave to his 
After obtaining a post in the Calcutta Botanic Gardens, Scott 
to work and to correspond with Darwin, but his work was hardlf 
level with the promise of his earlier years. According to the 
of Botany^ he was attacked by an affection of the spleen at Daijeefe^ 
where he had been sent to report on the coffee disease. He returpid 
to Edinburgh in the spring of 1880, and died in the June of that ye^^ 


Letter 631 John Scott ^ to C. Darwin. 

Edinburgh Botanic Gardens, Nov. nth, i8d2:; * 

'f I take the liberty of addressing you for the purpose of 

directing your attention to an error in one of your ingenious 
explanations of the structural adaptations of the Orchidaceae 
in your late work. This occurs in the genus Acropera^ two 
species of which you assume to be unisexual, and so far as 
known represented by male individuals only. Theoretically 
you have no doubt assigned good grounds for this view; 
nevertheless, experimental observations that I am now making 
have already convinced me of its fallacy. And I thus hur¬ 
riedly, and as you may think prematurely, direct your 
attention to it, before I have seen the final result of my 
own experiment, that you might have the longer time for 
reconsidering the structure of this genus for another edition 
of your interesting book, if indeed it be not alread y called 

^ For biographical note see Vol. I., pp. 217, 218. 
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for. I am furthermore induced to communicate the results of L^ter 
ray yet imperfect experiments in the belief that the actuating 
principle of your late work is the elicitation of truth, and that 
you will gladly avail yourself of this even at the sacrifice of 
much ingenious theoretical argumentation. 

Since I have had an opportunity of perusing your work 
on orchid fertilisation, my attention has been particularly 
directed to the curiously constructed floral organs of 
Acropera. I unfortunately have as yet had only a few 
flowers for experimental enquiry, otherwise my remarks 
might have been clearer and more satisfactory. Such as they 
are, however, I respectfully lay [them] before you, with a full 
assurance of their veracity, and I sincerely trust that as ;such 
you will receive them. 

Your observations seem to have been chiefly dir^ted to 
the A, luteolay mine to the A. Loddigesiiy which, however, as 
you remark, is in a very similar constructural condition with 
the former; having the same narrow stigmatic chamber, 
abnormally developed placenta, etc. In regard to the former 
point—contraction of stigmatic chamber—I may remark that 
it does not appear to be absolutely necessary that the pollen- 
masses penetrate this chamber for effecting fecundation. 

Thus a raceme was produced upon a plant of A. Loddigesii 
in the Botanic Gardens here lately ; upon this I left only six 
flowers. These I attempted to fertilise, but with two only of 
the six have I been successful: I succeeded in forcing a single 
pollen-mass into the stigmatic chamber of one of the latter, 
but I failed to do this on the other; however, by inserting 
a portion of a pedicel with a pollinium attached, I caused the 
latter to adhere, with a gentle press, to the mouth of the 
stigmatic chamber. Both of these, as I have already re¬ 
marked, are nevertheless fertilised ; one of them I have cut 
off for examination, and its condition I will presently 
describe ; the other is still upon the plant, and promises 
fair to attain maturity. In regard to the other four flowers, 

I may remark that though similarly fertilised—part having 
pollinia inserted, others merely attached—^they all withered 
and dropped off without the least swelling of the ovary. Can 
it be, then, that this is really an [andro-monoecious] species ?— 
part of the flowers male, others truly hermaphrodite. 

In making longitudinal sections of the fertilised ovary 
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jMtm bdhn mmUoatd, I found the basal portion et 

ofewttles, tibeir place being substituted by transpor^'l 
rasaiilcation of die placentae. As 1 traced the 
upwaads. the ovules appeared, becoming gradita 
abundant towards its apex A transverse section- 
apex of the ovary, however, still exhibited a mo 
Orainary placsental development—f>. [congenital^t^K 
tildered—each end giving off two brandies, which mt 
other in the centre of the ovary, the ovules being 
and sparii^ly disposed upon their ^rfacea 

In n^^trd to &e mere question of fertilisation, ^ 
perfectly satisfied, but theie are other points whk^'i 
fiirther eluddation. Among these I may partkularl^'i 
the contracted stigmatic chamber, and the slight visei« 
its disk. The latter, however, may be a conseqnendott 
congenial conditions—as you do not mention par 
examination by any author in its natural habitat. If s 
the case, the contracted stigmatic chamber will offer 1 
difficulty, should the viscous exudations be only suffid 
rwider the mouth adhesive. For, as I have already 1 
the pollen-tubes may be emitted in this condition, and -• 
fecundation without being in actual contact with the stig^Bas^ 
surface, as occurs pretty regularly in the fertilisation of ^ 
Stapelias, for example. But, indeed, your own discovery-o 
the independent germinative capabilities of the pollen-grain; 
of certain Orchidaceae is sufficiently illustrative of this. 

I may also refer to the peculiar abnormal condition 
many at least of the ovaries present in a comparative exami 
nation of the placentae, and of which I beg to suggest tli( 
following explanation, though it is as yet founded on limitet 
observations. In examining certain young ovaries of A 
Loddigesii, I found some of them filled with the transparen 
membranous fringes of more or less distinctly cellular matter 
which, from your description of the ovaries of luteola, appear, 
to differ simply in the greater development in the forma 
species. Again, in others I found small mammillary bodies 
which appeared to be true ovules, though I could not perfectl) 
satisfy myself as to the existence of the micropyle or nucleus 
I unfortunately neglected to apply any chemical test. The 
fact, however, that in certain of the examined ovaries few 01 
none of the latter bodies occurred—the placenta alone bein| 
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developed in an irregular membranous form, taken in 
junction with the results of my experiments—^before alluded 
to—on their fertilisation, leads me to infer that two sexual 


conditions are presented by the flowers of this plant. In 
short, that many of the ovaries are now normally abortive, 
though Nature occasionally makes futile efforts for their 
perfect development, in the production of ovuloid bodies; 
these then I regard as the male flowers. The others that afe 
still capable of fertilisation, and likewise possessing male 
organs, are hermaphrodite, and must, I think, from the results 
of your comparative examinations, present a ^mewhat 
different condition; as it can scarcely be supposed that ovules 
in the condition you describe could ever be fertilised^ 

This is at least the most plausible explanatiton I daii’^ofier 
for the different results in my experiments oh 
of apparently similar morphologically constructed flowors; 
others may, however, occur to you. Here there is not, as in 
the Catasetum^ any external change visible in the respective 
unisexual and bisexual flowers. And yet it would appear 
from your researches that the ovules of Acropera are in a 
more highly atrophied condition than occurs in Catasetum^ 
though, as you likewise remark, M. Neumann has never suc¬ 
ceeded in fertilising C, tridentatum. If there be not, then, an 
arrangement of the reproductive structures, such as I have 
indicated, how can the different results in M. Neumann’s 
experiments and mine be accounted for ? However, as you 
have examined many flowers of both A. luteola ^xidLoddigesH, 
such a difference in the ovulary or placental structures could 
scarcely have escaped your observation. But, be this as it 
may, the—to me at least—demonstrated fact still remains, 
that certain flowers of A, Loddigesii are capable of fertilisation, 
and that, though there are good grounds for supposing that 
important physiological changes are going on in the sexual 



phenomena of this species, there is no evidence wh^ 
for supposing that external morphological changes hjm 
masked certain individuals as to prevent their recog^ 
I would now, sir, in conclusion beg you to excuJH 
this infringement upon your valuable time, as I he|H 
induced to write you in the belief that you have had 
results from other experimenters, before you venti M 
propose your theoretical explanation, and consequent^ 
VOL. n. 20 ^ 
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Letter 63* you liav»- l)« 5 n unknowingly led into error. I wiltgq« 
as opfjoitunities present themselves, to examine the 
{teOuHarities you have pointed out in this as well as 
the Omhid family; and at present I am looking forward 
anxiety for the maturation of the ovary of A. LoddigesU, 
will bear testimony to the veracity of the remarks I 
ventured to lay before you. 

To J. D. Hooker. 

Down, iStli [Nov. li 

Steaoge to say, I have only one little bother fpi 
low^ay, and that is to let me know about what month flo^ 
appear in Am^era Lod 4 igesii and luteola ; for I want extre*' 
to beg a few more flowers, and if I knew the time I would 
a memorandum to remind you. Why I want these 
(and I am much alarmed) that Mr. J. Scott, of Bot. Gar<S^ 
of Edinburgh (do you know anything of him ?) has wri^^ 
me a very long and clever letter, in which he confirms ni^ 
of my observations; but tells me that with much difficult 
he managed to get pollen into orifice, or as far as mouth pf 
orifice, of six flowers of A. Loddigesii (the ovarium of which I 
did not examine), and two pods set; one he gathered, and 
saw a very few ovules, as he thinks, on the large and mostly 
rudimentary placenta. I shall be most curious to hear 
whether the other pod produces a good lot of seed. He 
says he regrets that he did not test the ovules with chemical 
agents ; does he mean tincture of iodine ? He suggests that 
in a state of nature the viscid matter may come to the very 
surface of stigmatic chamber, and so pollen-masses need not 
be inserted. This is possible, but I should think improbable. 
Altogether the case is very odd, and I am very uneasy, 
for I cannot hope that A, Loddigesii is hermaphrodite and 
A, luteola the male of the same species. Whenever I can 
get Acropera would be a very good time for me to look at 
Vanda in spirits, which you so kindly preserved for me. 


letter 633 Xo J. Scott. 

The following is Darwin’s reply to the above letter from Scott. In 
the first edition of Fertilisation of Orchids (p. 209) he assumed that the 
sexes in Acropera, as in Catasetum, were separate. In the second edition 
(p. 172) he writes: “ I was, however, soon convinced of my error by 
Mr, Scott, who succeeded in artificially fertilising the flowers with their 
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own pollen. A remarkable discovery by Hildebrand,* namely, that m 
many orchids the ovules are not developed unless the stigma is pene¬ 
trated by the pollen-tubes . . . explains the state of the ovarium in 
Acropera, as observed by me.” In regard to this subject see Letter 608, 
p. 280. 

Down, Nor. 12th, 1862. 

I thank you most sincerely for your kindness in writing Lett“ 633 
to me, and for [your] very interesting letter. Your fact has 
surprised me greatly, and has alarmed me not a little, for if I. 
am in error about Acropera I may be in error about Catasetum. 

Yet when I call to mind the state of the placentae in A. luteola, 

I am astonished that they should produce ovules. You will 
see in my book that I state that I did not look at the 
ovarium of A. Loddigesii. Would you have the kindness to 
send me word which end of the ovarium is meant by aj«x 
(that nearest the flower ?), for I must try and get this species 
from Kew and look at its ovarium. I shall be extremely 
curious to hear whether the fruit, which is now maturing, 
produces a large number of good and plump seed; perhaps 
you may have seen the ripe capsules of other Vandeae, and 
may be able to form some conjecture what it ought to 
produce. In the young, unfertilised ovaria of many Vandeae 
there seemed an infinitude of ovules. In desperation it 
occurs to me as just possible, as almost everything in nature 
goes by gradation, that a properly male flower might occa¬ 
sionally produce a few seeds, in the same manner as female 
plants sometimes produce a little pollen. All yoiu: remarks 
seem to me excellent and very interesting, and I again thank 
you for your kindness in writing to me. I am pleased to 
observe that my description of the structure of Acropera 
seems to agree pretty well with what you have observed. 

Does it not strike you as very difficult to understand how 
insects remove the pollinia and carry them to the stigmas ? 

Your suggestion that the mouth of the stigmatic cavity may 
become charged with viscid matter and thus secure the 
pollinia, and that the pollen-tubes may then protrude, seems 
very ingenious and new to me; but it would be very 
anomalous in orchids, i£. as far as I have seen. No doubt, 
however, though 1 tried my best, I shall be proved wrong in 
many points. Botany is a new subject to me. With respect 

* Bot. Zeitung, 1863 and 1865. 
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Latter 633 to l 4 ie pro^tiott of pollen-tubes, you mightliS* 

you 4o not already know the fact) that, as I saw’tl^l 
in the little imperfect flowers of Viola and Oxalis^ wfe 
open, the pollen-tubes always come out of the p65 
whilst still in the anthers, and direct themselves in a 1 
manner to the stigma seated at some little distance. ^ 
that you will continue your very interesting observal?^(i^ 


Latter 634 




To J. Scott 

Down, Not. 

. I am much obliged for your letter, whi^’ if']' 
intertsdng matter. I shall be very glad to k>d^^ 
capsule of the Acroptra'^ when ripe, and pray pn 
thanks to Mr. McNab. I should like to keep it till 'I^fl 
get a capsule of wme other member of the Vandels 
parison, but ultirhately all the seeds shall be retumed3s 
you would like to write any notice on the subject It '^ 
as I said,* only “ in desperation ” that I suggested thati® 
flower might be a male and occasionally capable of prodai!^ 
a few seeds. I had forgotten Gartner’s remark; in fadlj^l 
know only odds and ends of Botany, and you know far 
One point makes the above view more probable in Acnpei^ 
than in other cases, viz. the presence of rudimentary placente 
or testae, for I cannot hear that these have been observed It 
the male plants. They do not occur in male Lychnis dioiai 
but next spring I will look to male holly flowers. I fulij 
admit the difficulty of similarity of stigmatic chamber in tte 
two Acroperas. As far as I remember, the blunt end o( 
pollen-mass would not easily even stick in the orifice of thf 
chamber. Your view may be correct about abundance oi 
viscid matter, but seems rather improbable. Your facts about 
female flowers occurring where males alone ought to occur is 
new to me; if I do not hear that you object, I will quote the 
Zea case* on your authority in what I am now writing on 


* See Letter 608 (Lindley, Dec. 15th, 1861). Also Fertilisation oj 
Orchids, Ed. ii., p. 172, for an account of the observations on Acropera 
which were corrected by Scott. 

’ Letter 633. 

* See Animals and Plants, Ed. ii., Vol. I., p. 339; “ Mr. Scott has 
lately observed the rarer case of female flowers on a true male panicle, 
and likewise hermaphrodite flowers.” Scott’s paper on the subject is in 
Trans. Sot. Sac. EdirOurgh, Vol. VIII. See Letter 151, Vol. I. 
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the varieties of the maize. I am glad to hear that you are Leto 6^3^^ 
now working pn the most curious subject of parthenogenesis. 

I formerly fancied that I observed female Lychnis dioica 
seeded without pollen. I send by this post a paper on 
Primuld} which may interest you. I am working on the 
subject, and if you should ever observe any analogous case I 
should be glad to hear. I have added another very clever 
pamphlet by Prof. Asa Gray. Have you a copy of my 
Orchis book? If you have not, and would like one^ I should 
be pleased to send one. I plainly see that you have the true 
spirit of an experimentalist and good observer. Therefore, 

I ask whether you have ever made any trials on relative 
fertility of varieties of plants (like those I quote from Gartner 
on the varieties of Verdascum), I much want information on 
this head, and on those marvellous cases (as some Lobelias 
and Crinufn passiflord) in which a plant can be more easily 
fertilised by the pollen of another species than by its own 
good pollen. I am compelled to write in haste. With many 
thanks for your kindness. 

To J. Scott Letter 635 

Down, 20th [1862?]. 

What a magnificent capsule, and good Heavens, what a 
number of seeds ! I never before opened pods of larger 
orchids. It did not signify a few seed being lost, as it would 
be hopeless to estimate number in comparison with other 
species. If you sow any, had you not better sow a good 
many? so I enclose small packet. I have looked at the 
seeds; I never saw in the British orchids nearly so many 
empty testae ; but this goes for nothing, as unnatural con¬ 
ditions would account for it. I suspect, however, from the 
variable size and transparency, that a good many of the 
seeds when dry (and I have put the capsule on my chimney- 
piece) will shrivel up. So I will wait a month or two till I 
get the capsule of some large Vandese for comparison. It is 
more likely that I have made some dreadful blunder about 
Acropera than that it should be male yet not a perfect 
male. May there be some sexual relation between A. 
Loddigesii and luteola ; they seem very close ? I should 
very much like to examine the capsule of the unimpregnated 


^ Linn. Soc. Journal^ 1862. 
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ZiMer 6^5 flow^ df A. LeiMgtsii. I hanre got both 8 ped«&; 
botwbstber we shall have skill to flower them ti 
One conjectures that it is imperfect male; r 
incline' to think it would produce by seed both 
3 rou are right about Primula (and a very acute t 
was): the long-styled P. smtnsis, homomorphically 1 
with own-fonn pollen, has produced during two 
homomorphic generations only long-styled plianesi - }^ 
short-styled the same, produced short-styled 
generations with the exception of a single plant. 
m.'f about cowslips yet I should like to hear yottr 
Primuia : is It certainly propagated by seed ? ’ 



letter £36 



To J. Scott. 

Down, D«c. jnj, (iJ 

What a capital observer you are 1 and how wejl you 
worked the primulas. All your facts are new to me, 
likely that I overrate the interest of the subject; but it \ 
to me that you ought to publish a paper on the subject},, J 
would, however, greatly add to the value if you were to cover u 
any of the forms having pistil and anther of the same height^' 
and prove that they were fully self-fertile. The occurrence of. 
dimorphic and non-dimorphic species in the same genus is. 
quite the same as I find in Linum? Have any of the forms.of 
Primula, which are non-dimorphic, been propagated for some 
little time by seed in garden ? I suppose not. I ask because 
I find in P. sinensis a third rather fluctuating form, apparently, 
due to culture, with stigma and anthers of same height. 1 
have been working successive generations homomorphically of 
this Primula, and think 1 am getting curious results ; I shall 
probably publish next autumn; and if you do not (but I 
hope you will) publish yourself previously, I should be glad 
to quote in abstract some of your facts. But I repeat that I 
hope you will yourself publish. Hottonia is dimorphic, with 
pollen of very different sizes in the two forms. I think you 
are mistaken about Siphocampylus, but 1 feel rather doubtful 

' In Forms of Flowers, Ed. n., p. 216, a summary of the transmission 
of forms in the “homomorphic* unions of P. sinensis is given. Darwin 
afterwards used “ illegitimate ” for homomorphic, and “ legitimate * for 
“heteromorphic * (Forms of Flowers, Ed. I., p. 24). 

* Darwin finished his paper on Linum in Dec. 1862, and it was 
published in the Linn. Soc. foumal in 1863. 
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in saying this to so good an observer. In Lobelia the closed, 
pistil grows rapidly, and pushes out the pollen, and then the 
stigma expands, and the flower in function is monoecious ; 
from appearance I believe this is the case with your plant 
I hope it is so, for this plant can hardly require a cross^ being 
in function monoecious; so that dimorphism in such a case 
would be a heavy blow to understanding its nature or good 
in all other cases. I see few periodicals: when h^-ve you 
published on Clivia} I suppose that you did not acti^y 
count the seeds in the hybrids in comparison with those of 
the parent-forms ; but this is almost necessary ^fter Gartner’s 
observations. 1 very much hope you will make a good series 
of comparative trials on the same plant of Tacsoma} I have 
raised 700—800 seedlings from cowslips artijlcfelly'fertUised 
with care; and they presented not a hair’s-breadth approach 
to oxlips. I have now seed in pots of cowslip fertili^ by ' ^ ' 

pollen of primrose, and I hope they will grow ; I have also 
got fine seedlings from seed of wild oxlips; so I hope to 
make out the case. You speak of difficulties on Natural Selec¬ 
tion : there are indeed plenty ; if ever you have spare time 
(which is not likely, as I am sure you must be a hard worker) 

I should be very glad to hear difficulties from one who has 
observed so much as you have. The majority of criticisms 
on the Origin are, in my opinion, not worth the paper they 
are printed on. Sir C. Lyell is coming out with what, I 
expect, will prove really good remarks.^ Pray do not think 
me intrusive ; but if you would like to have any book I have 
published, such as my Journal of Researches or the Origin, I 
should esteem it a compliment to be allowed to send it Will 
you permit me to suggest one experiment, which I should 
much like to see tried, and which I now wish the more from an 
extraordinary observation by Asa Gray ® (in number just out 

^ See Scott in Linn. Soc, Journal, VIIL 

^ Lyell’s Antiquity of Man was published in the spring of 1863. In 
the Life and Letters, Vol. Ill,, pp. 8, ii, Darwin’s correspondence shows 
his deep disappointment at what he thought Lyell’s half-heartedness in 
regard to evolution. See Letter 164, p. 239, Vol. 1 . 

® In Gy^nnadenia trideniata, according to Asa Gray, the anther opens 
in the bud, and the pollen being somewhat coherent falls on the stigma 
and on the rostellum, which latter is penetrated by the pollen-tubes. Fer¬ 
tilisation of Orchids, Ed. ii., p. 68. Asa Gray’s papers are in American 
Journal of Science, Vol. XXXIV., 1862, and XXXVL, 1863. 
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Letter SjSof N. Aftierican Journal) <hi Gymnadenia , 

nainelj'’, to split the labelhun of a CattUya, or of some 
remove caudicle from pollen-mass (so that no 
^!ns are about) and put it carefully into the large tong 
like rosttellum, and see if pollen-tubes will penetrate, or 1 
see if capsule will swell. Similar pollen-ma^es ought to 1 
on true stigmas of two or three other flowers of same 
for comparison. . It Is to discover whether rostellum.^j 
retains some of its primordial function of being penetrateddi^l 
^lien-tubes. You will be sorry that you ever entereda 
oonassponde^e with me. But do not answer till at 
and as -lbrfefly as you like. My handwriting, I know, is dre 
ftilly bad. Excuse this scribbling paper, aS I can write i 
oH it, and I have a rather large correspondence to keep 
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L^er 6 s 7 . To J. Scott. 

Down, Jan. 21st, 

I thank you for your very interesting letter; L, >1 
answer 'as briefly as I can, for I have a heap of other letieri ' 
to answer. I strongly advise you to follow up and publish - 
your observations on the pollen-tubes of orchids; they prooais*^ 
to be very interesting. If you could prove what I only con-* 
jectured (from state of utriculi in rostellum and in stigma of 
Catasetum and Acroperd) that the utriculi somehow induce,, 
or are correlated with, penetration of pollen-tubes you will 
make an important physiological discovery. I will mention, 
as worth your attention (and what 1 have anxiously wished 
to observe, if time had permitted, and still hope to do)—viz., 
the state of tissues or cells of stigma in an utterly sterile 
hybrid, in comparison with the same in fertile parent species ; 
to test these cells, immerse stigmas for 48 hours in spirits of 
wine. I should expect in hybrids that the cells would not 
show coagulated contents. It would be an interesting dis¬ 
covery to show difference in female organs of hybrids and 
pure species. Anyhow, it is worth trial, and I recommend 
you to make it, and publish if you do. The pollen-tubes 
directing themselves to stigma is also very curious, though 
not quite so new, but well worth investigation when you 
get Catthya^ etc., in flower. I say not so new, for remember 
small flowers of Viola and OxaUs\ or better, see Biblio¬ 
graphy in Natural History Review^ No. VIII., page 419 
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rOrtober 1862) for quotation from Mi Baillon on pollen^ letter 4 ^ 
inhes finding way from anthers to stigma in Helianthemum. 

? shodd Subt gum getting solid becau^ of] 

continued secretion. Why fnot sprinkle fresh P[“ter ^ 

Paris and make impenetrable crust You might modify 
Loeriment by making little hole in one lower comer, and 
sJ if tubes find it out. See in my future paper on 
pollen and stigma recognising each other. If ycm wiU tell 
Se that pollen smells the stigma 1 will try and- believe yqu; 
but I will not believe the Frenchman (I forget who) who 
Tvs that stigma of Vanilla actually attracts mechanically, 
iJsome unknown force, the solid ^llen-m^es to it! Re^ 

Asa Gray in 2nd Review of my Orchis book on pllen of 
Gymnadenia penetrating rostellum. I can* if you hk^ le^ 
you these Reviews; but they must be returned..; 

I remember, says pollen-tubes separate from ^ains l^fore tte 
lower ends of tubes reach ovules. I saw, and interested 
by, abstract of your Drosera^ paper; we have been at very 
much the same work. 

To J. Scott. ^38 

Down, Feb. i6tb [1863]. 

Absence from home has prevented me from answering 
vou sooner. I should think that the capsule of had 

better be left till it shows some signs of opening, as our object 
Tto judge whether the seeds are good ; but I should prefer 
trusti4 to you*^ better judgment. I am interested about the 
Gong-ora, which I hope hereafter to try myself, as I have just 
built a, small hot-house. 

Asa Gray’s observations on the rostellum of Gymnadenia 
are very imperfect, yet worth looking at. Your case of 
Imatophyllum * is most interesting ; even if the 
not flower it will be w orth my giving. I did not understand, 

1 The suggestion that the stigma should be covered wi* a. cnKt of 
Blaster of Piris, pierced by a hole to allow the pollen-tubes to enter, 

Lars a resemblance to Miyoshi’s experiments with germinating prflen 
and fungal spores. See PHngsheinis Jahrbiicher, 1895 

• A fhortLote on the irritability of Drosera in the Trans. Bot. Soc. 

^^'^'K^^c^xoiJmatophyllwm minatum threw up a shoot in which *e 
leaverwere “two-ranked instead of four-ranked,” and ^ 

differences from the normal.—^»«WJ«»<f.Pf«»*j Ed. ii.,Vol. .,p. 4 
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£i^ B|8or I Ittdthat a single frond on a fern will^ra^ 
n<3W See tliiBt the case does come under bud*variattkA^ 
tmist iJe given by me. I had thought of it only 
fof] inheritance in cryptogams; I am much obliged fos^ 
correction, and will consult again your paper and Mr. Bri^ 
man’s.* I enclose varieties of maize from Asa Gray.;i^®^ 
do not thank me for trusting you; the thanks ought ais| 
the other way. I felt a conviction after your first letteniS 


you were a real lover of Natural History. ■ ^ 

If you cart advance good evidence showing that bisd^^P 
more vaHabie than unisexual, it will be !nter^6^^ 
I- Aiall be very glad to read the discussion which yo8»^E^^ 
preparing. I admit as fhlly as any one can do 
impregnation is the great check to endless variaWlity; 
am not sure that I understand your view. I do not bdiSfil^ 
that the structure of Primula has any necessary relation'ftsj^i^ 
tendency to a dioecious structure, but seeing the differencai^'? 
the fertility of the two forms, I felt bound unwillingly 'i 
admit that they might be a step towards diceciousnesS^iflf 
allude to this subject in my Linum paper.* Thanks for your 
answers to my other queries. I forgot to say that I was at 
Kew the other day, and I find that they can give me capsules 
of several Vandeae. 


Letter 639 To J. Scott. 

Down, March 24th [1863]. 

Your letter, as every one you have written, has greatly 
interested me. If you can show that certain individual Passi- 
floras, under certain known or unknown conditions of life„have 
stigmas capable of fertilisation by pollen from another species, 
or from another individual of its own species, yet not by its 
own individual pollen (its own individual pollen being proved 
to be good by its action on some other species), you will^ add 
a case of great interest to me ; and which in my opinion 
would be quite worth your publication.^ I always imagined 


^ The facts are given in Animals and Plants^ Ed. II., Vol. I., p. 40^- 
* Linn. Soc. Jour?ial, 1863. 

® Cases nearly similar to those observed by Scott were recorded by 
Gartner and Kdlreuter, but in these instances only certain individuals 
were self-impotent. In Animals and Plants^ Ed. ii„ Vol. IL, p. 
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that such recorded cases must be due to unnatural conditions Letter 6^ 
of life; and think I said so in the Origin} I am not sure that 
I understand your result, [nor] whether it means what I have 
above obscurely expressed. If you can prove the above, do 
publish; but if you will not publish I earnestly beg you to let 
me have the facts in detail; but you ought to publish, for I 
may not use the facts for years. I have been much interested 
by what you say on the rostellum exciting pollen to protrude 
tubes ; but are you sure that the rostellum does excite them ? 

Would not tubes protrude if placed on parts of column or 
base of petals, etc., near to the stigma ? Please look at the 
Cottage Gardener^ (or Journal of Horticulture) to be published 
to-morrow week for letter of mine, in which I venture to 
quote youy and in which you will see a curious fact about 
unopened orchid flowers setting seed in West Indies. Dr. 

Cruger attributes protrusion of tubes to ants carrying stig- 
matic secretion to pollenbut this is mere hypothesis. 
Remember, pollen-tubes protrude within anther in Neottia 
nidus-avis. I did think it possible or probable that perfect 
fertilisation might have been effected through rostellum. 

What a curious case your Gongora must be; could you spare 
me one of the largest capsules? I want to estimate the 
number of seed, and try my hand if I can make them grow. 

where the phenomenon is folly discussed, Scott’s observations {Trans. Bot. 

Soc. Edin., 1863) are given as the earliest, except for one case recorded 
by Lecoq {FtcondcUion, 1862). Interesting work was afterwards done 
by Hildebrand and Fritz Muller, as illustrated in many of the letters 
addressed to the latter. 

* See Origin of Species, Ed. i., p. 251, for Herbert’s observations on 
self-impotence in Hippeastrum. In spite of the uniformness of the 
results obtained in many successive years, Darwin inferred that the 
plants must have been in an “unnatural state.” 

* Journal of Horticulture and Cottage Gardener, March 31st, 1863. 

A short note describing Crugei’s discovery of self-fertilisation in Caitleya, 
Epidendrum, etc., and referring to the work of “ an excellent observer, 

Mr. J. Scott.” Darwin adds that he is convinced that he has underrated 
the power of tropical orchids occasionally to produce seeds without the 

aid of insects. , ,, , , 

® In Criiger’s paper {Linn. Soc. Joum.^ VIII., 1865 ; read Marc 3r 
1864) he speaks of the pollen-masses in situ being acted on by me 
stigmatic secretion, but no mention is made of the agency of ants. He 
describes the pollen-tubes descending “from the [pollen] masses stil 
in situ down into the ovarian canal,” 
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^ This, iicHflWftr, is a fooHsh attempt, for Dr. Hooker, * 
haie a 4ajr or two ago, says they cannot at Calcatta, a 
Imported species have se^ed and have naturally i 
to the adjoining trees I Dr. Criiger thinks I am wrong; 
Catasetum : but I cannot understand his letter. He 
thare arc three forms in two species ; and he speaks as* 
sexes were separate in some and that others were bermap 
cHtes^; but I cannot understand what he means. 
seen lots of great humble-bees buszing about the flowersa 
the poUinia sticking to their backs! Happy manU II 
^ prolhtoe, but not yet surety, of some curious 
with my homomorphic seedling cowslips: these bat 
followed the rule c5f Chinese Primula ; homomorphic 
Hngs from short-styled parent have presented both i 
which di^usts me. 

You will see that I am better ; but still I greatly fear;^ 

I must have a compulsory holiday. With sincere.thanks 
hearty admiration at your powers of observation. . . . 

My poor P.scotica looks very sick which you so kindlj^ 
sent me.^ 

jLctter 640 

To J. Scott. 

April I2tb [1863}, 


I really hardly know how to thank you enough for your 
very interesting letter. I shall certainly use all the facb 
which you have given me (in a condensed form) on the 
sterility of orchids in the work which I am now slowly 
preparing for publication. But why do you not publish these 
facts® in a separate little paper? They seem to me well 
worth it, and you really ought to get your name known. I 
could equally well use them in my book. I earnestly hope 
that you will experiment on Passifiora, and let me give your 
results. Dr. A. Gray’s observations were made loosely; he 
said in a letter he would attend this summer further to the 
case, which clearly surprised him much. I will say nothing 
about the rostellum, stigmatic utriculi, fertility of Acropera 


* Criiger {Linn. Soc. Journal^ VIII., p. 127) says that the apparently 
hermaphrodite form is always sterile in Trinidad. Darwin modified his 
account in the second edition of the orchid book. 

* Sent by Scott, Jan. 6th, 1863. 

^ See Letter 642, note i, p. 319, for reference to Scott’s paper. 
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and Catasetumy for I am completely bewildered: it will re^ ^ 
with you to settle these points by your excellent observations 
and experiments, I must own I never could help doubting 
Dr. Hooker’s case of the poppy. You may like to hear what 
I have seen this morning: I found ^ a primrose plant with 
flowers having three pistils, which when pulled asunder, 
without any tearing, allowed pollen to be placed on ovules. 

This I did with three flowers—pollen-tubes did not protrude 
after several days. But this day, the sixteenth (N.B.— 
primulas seem naturally slowly fertilised), I found many 
tubes protruded, and, what is very odd, they certainly seemed 
to have penetrated the coats of the ovules, but in no one 
instance the foramen of the ovule!! I mention this because 
it directly bears on your explanation of Dr. Crii^er’s case* 

I believe that your explanation is right; I should never have 
thought of it; yet this was stupid of me, for I remember 
thinking that the almost closed imperfect flowers of Viola 
and Oxalis were related to the protrusion of the pollen-tubes. 

My case of the Aceras^ with the aborted labellum squeezed 
against stigma supports your view. Dr. Criiger’s notion 
about the ants was a simple conjecture. About cryptogamic 

^ See Letter 658. 

2 Criiger^s case here referred to is doubtless the cleistogamic fertilisa¬ 
tion of Ei)idendmm^ etc. Scott discusses the question of self-fertilisation 
at great length in a letter to Darwin dated April, and obviously written 
in 1863. In E;pidendrum he observed a viscid matter extending from 
the stigmatic chamber to the anther : pollen-tubes had protruded from the 
anther not only where it was in contact with the viscid matter, but also 
from the central part, and these spread “ over the anterior surface of the 
rostellum downward into the stigma.” Criiger believed the viscid matter 
reaching the anther was a necessary condition for the germination of the 
pollen-grains. Scott points out that the viscid matter is produced in 
large quantity only after the pollen-grains have penetrated the stigma, 
and that it is, in fact, a consequence, not a preliminary to fertilisation. 

He finally explains Criiger’s case thus: “ The greater humidity and 
equability of temperature consequent on such conditions [z.^. on the 
flowers being closed] is, I believe, the probable cause of these abnormally 
conditioned flowers so frequently fertilising themselves.” Scott also calls 
attention to the danger of being deceived by fungal hyphse in observa¬ 
tions on germination of pollen. 

® See Fertilisation of Orchids, Ed. li., p. 258 ; the pollen germinated 
within the anther of a monstrous flower. 
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« 4 i fiUm«ntay remember Dr. C. says that the unopened aI 
haUtnally set fruit I think tint you will change 
on the imperfect fktwers of Viola and OxaHs.. „ 


To J. Scott 

I have left home for a fortnight to see if I can, ? . ;; * 

hope, improve my health. The parcel of orchid pc^ s - 

you have so kindly sent me, hw followed me. I ^ 

3«>u will fbigive the liberty which I take in returning’^^fel^ 
poe^e stamps. I never heard of such a scheme Ss Ih^’^ 
were compelled to practise to fertilise the Gongora ^ f 
a most curious problem what plan Nature follows 
genus and Acro^a.* Some day I will try and 
how many seeds there are in Gongora, I suppose and l ^pg 
you have kept notes on all your observations on orchids, 
with my broken health and many other subjects, I do 
know whether I shall ever have time to publish agaiMy;; 
though I have a large collection of notes and facts resrfy. 

I think you show your wisdom in not wishing to publish tcso 
soon; a young author who publishes every trifle gets, some^ 
times unjustly, to be disregarded. 1 do not pretend to be 
much of a judge ; but I can conscientiously say that I have 
never written one word to you on the merit of your letters that 
I do not fully believe in. Please remember that I should very 
much wish for a copy of your paper on sterility of individual 


' See Fertilisation of Orchids, Ed. II., p. 169. “Mr. Scott tried 
repeatedly, but in vain, to force the pollen-masses into the stigma of 
Gongora airo-furfurea and truncata ; but he readily fertilised them by 
cutting off the clinandrum and placing pollen-masses on the now exposed 
stigma.” 

* In the Fertilisation of Orchids, Ed. II., p. 169, Darwin speculates 
as to the possible fertilisation of Acropera by an insect with poUen- 
masses adhering to the extremity of its abdomen. It would appear that 
this guess (which does not occur in the first edition) was made before 
he heard of Criiger’s observation on the allied genus Gongora, which is 
visited by a bee with a long tongue, which projects, when not in use, 
beyond and above the tip of the abdomen. Criiger believes that this 
tongue is the pollinating agent. Criiger’s account is in the Journal of 
the Linn. Soc., VIII., 1865, p. 130. 
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orchids ^ and on Drosera? Thanks for [note] about Campanula Letoi; 6^ 
perfoliata. I have asked Asa Gray for seeds, to whom I have 
mentioned your observations on rostellum, and asked him to 
look closer to the case of Gymnadenia? I;^t me hear^about the 
sporting Imatophyllum if it flowers. Perhaps I have blundered 
about Primula ; but certainly not about mere protrusion of 
pollen-tubes. I have been idly watching bees of several genera 
and diptera fertilising O. morio at this place, and it is a very 
pretty sight. I have confirmed in several ways the entire truth 
of my statement that there is no vestige of nectar in the spur ] 
but the insects perforate the inner coat. This seems to me a 
curious little fact, which none of my reviewers have notic^ 

To J. D. Hooker. 

Down, May 23rd [1863].^ 

You can confer a real service on a good man, John Scott, ^3 
the writer of the enclosed letter, by reading it and giving me 
your opinion. I assure [you] John Scott is a truly remarkable 
man. The part struck out is merely that he is not comfort¬ 
able under Mr. McNab, and this part must be considered as 
private. Now the question is, what think you of the offer ? Is 
expense of living high at Darjeeling ? May 1 say it is healthy ? 

Will he find the opportunity for experimental observations, 
which are a passion with him ? It seems to me rather low pay. 

Will you advise me for him ? I shall say that as far as ex¬ 
periments in hand at the Botanical Garden in Edinburgh are 
concerned, it would be a pity to hesitate to accept the offer. 

J. Scott is head of the propagating department I know 
you will not grudge aiding by your advice a gpod man. I 
shall tell him that I have not the slightest power to aid him 
in any way for the appointment. I should think voyage out 
and home ought to be paid for ? 

^ “ On the Individual Sterility and Cross-Impregnation of Certain 
Species of OncidiumP [Read June 2nd, 1864.] Linn. Soc, Journal.^ VIII., 

1865. This paper gives a full account of the self-sterility of Onddium 
in cases where the pollen was efficient in fertilising other individuals of 
the same species and of distinct species. Some of the facts were given 
in Scott’s paper, “Experiments on the Fertilisation of Orchids in the 
Royal Botanic Garden of Edinburgh,” published in the Proc. Bot. Soc. 

Edinb.^ 1863. It is probably to the latter paper that Darwin refers. 

* Trans. Bot. Soc. Edinburgh^ Vol. VII. 

® See Fertilisation of Orchids^ Ed. il., p. 68. 
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&•«««« To J<rfm Scott i!j| > 

Doto, liCa^ j _ ^ 

Now for a few words on science. I do not thi^i 
be mistaken about tiie stigma of Bolbopf^lbm'^‘''W 
plant alive from Kew, and watched many flowers, 
most remarkable observation on foreign pollen emrttiirg i 
but not causing orifice to close*; it would have beenitfl^, 
ing to have observed how close an alliance of form ’^ 
have acted on the orifice of the stigma. It will prohai 
so many 3 reaurs, if ever, [before] I work up my obserwytie^ 
that I will not trouble you to send your 
cotddnot now find time to read it. If you have 'sp 
of your Orchid paper, please send it, but do not a < 
the journal, for I can get one, and you must often w?f 
buy books. Let me know when it is published. I have! 

' ■ glad to hear about Mercurialis, but I will not accepts 
offer of seed on account of time, time, time, and weak ■ 

For the same reason I must give up Primula mollis, 
wonderful, indefatigable worker you are 1 You seem to. 
made a famous lot of interesting experiments. D. 
once wrote that no man could cross any species of Prm 
You have apparently proved the contrary with a vengeau^' 
Your numerous experiments seem very well selected, and yeti 
will exhaust the subject. Now when you have compi^ 
your work you should draw up a paper, well worth publislifi^ 
and give a list of all the dimorphic and non-dimorphic forms. 
I can give you, on the authority of Prof. Treviranus in Bet. 
Zeitung, case of P. longiflora non-dimorphic. I am surprised 
at your cowslips in this state. Is it a common yellow cow¬ 
slip ? I have seen oxlips (which from some experiments I 
now look at as certainly natural hybrids) in same state. If 
you thfnk the Botanical Society of Edinburgh would not do 


1 Bolbophyllum is remarkable for the closure of the stigmatic cavity 
which comes on after the flower has been open a little while, instead 
of after fertilisation, as in other genera. Darwin connects the fact with 
the “ exposed condition of the whole flower,”— Feriilisation of Orchids, 
Ed. II., p. 137. 

* See Scott, Bot. Soc. Edin., 1863, p. 546, note. He applied poUinia 
from Cypripedium and Asclepias to flowers of Trichofilia tortilis ; and 
though the pollen germinated, the stigmatic chamber remained op^ 
yet it invariably closes eighteen hours after the application of its 
own pollen. 
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justice and publish your paper, sfend it to me to be com- Letter ^ 
municated to the Linnean Society. I will delay my paper 
on successive dimorphic generations iti pTimuh'^ till yours 
appears, so as in no way to Interfere with f6iit paper. Pos^ 
sibly my results may be hardly worth publii^hing, but I thirifc 
they will; the seedlings from two successive homomorphic 
generations seem excessively sterile. I will keep this letter 
till I hear from Dr. Hooker. I shall be very glad if you 
try Passiflora. Your experiments on Prifnula seem ^ wdU 
chosen that whatever the result is they will be of v^lue. But 
always remember that not one naturalist out of a dozen cAtts 
for really philosophical experiments. 

To J. Scott. ' ' ' > ' s Lettor 645 

PoWn, May 

I am unwell, and must write briefly. I ath veSy mubh 
obliged for the Courant? The facts will be of highest ^ 

use to me. I feel convinced that your paper will have 
permanent value. Your case seems excellently and carefully 
worked out. 1 agree that the alteration of title was un¬ 
fortunate, but, after all, title does not signify very much. So 
few have attended to such points that I do not expect any 
criticism ; but if so, I should think you had much better 
reply, but I could if you wished it much. I quite understand 
about the cases being individual sterility; so Gartner states 
it was with him. Would it be worth while to send a corrected 
copy of the Courant to the Gardeners' Chronicle ? ^ I did not 
know that you had tried Lobelia fulgens : can you give me 
any particulars on the number of plants and kinds used, etc., 
that I may quote, as in a few days I shall be writing on this 
whole subject ? No one will ever convince me that it is not 
a very important subject to philosophical naturalists. The 

^ Published in the Joum. Linn. Soc. X., 1869 [1868]. 

* The Edinburgh Evening Courant used to publish notices of the 
papers read at the Botanical Society of Edinburgh. The paper referred 
to here was Scott's on Oncidium. 

® An account of Scott's work appeared in the Gardener^ Chronicle^ 

June 13th, 1863, which is, at least partly, a reprint of the Courant.^ since 
it contains the awkward sentence criticised by Darwin and referred to 
below. The title is “ On the Fertilisation of Orchids," which was no 
doubt considered unfortunate as not suggesting the subject of the paper, 
and as being the same as that of Darwin's book. 
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imr « 4 S HiHsim 8960)8 a very curious case, and I ^ 

icnwk*. You say that you are glad of critiL™ 
way uwdd “former and latter,” the reader ia aiwS 
go back to look), I tWnk you would have mad^i 
^ore ^king if you had first showed that the q 
was good; secondly, that the &« 
capable of fertilisatjon ; and lastly, shown that tki 
impotent with its own pollen. « Impotence of oraa^ 
of elimination "—caprfole here strictly refers to owa^ 
mean to impotoca. To eliminate impotence is i 
axpresnon*; it is removing a non-existent quali^, n 
is a trifle compared with facta, and you are capakiaor* 
wll. I find it a good rule to imagine that I 
the case in as few and simple words as possible to one’ 
knows nothing of the subject.^ I am tired. In my 
you are an excellent observer. _ p 

^Letter 646 To J. Scott 

Down, June 6th, , 

I fear that you think that I have done more than I'®' 
with respect to Dr. Hooker. I did not feel that I hid S 
right to ask him to remember you for a colonial appointed 
all that I have done is to speak most highly of your scient|||' 
merits. Of course this may hereafter fructify. I really thj# 
you cannot_ go on better, for educational purposes, than 0 
are now doing,—observing, thinking, and some reading beat 
in my opinion, all systematic education. Do not despait 
about your style; your letters are excellently written, your 
scientific style is a little too ambitious. I never study style; 
all that I do is to try to get the subject as clear as I can 
in my own head, and express it in the commonest language 
which occurs to me. But I generally have to think a good 
deal before the simplest arrangement and words occur to me. 

ven with most of our best English writers, writing is slow 
work • it is a great evil, but there is no help for it. I am sure 
you have no cause to despair. I hope and suppose your 
^nding a paper to the Linnean Society will not offend your 
Edinburgh friends ; you might truly say that you sent the 
paper to me, and that (if it turns out so) I thought it worth 
^municatmg to the Linnean Society. I shall feel great 

’ See Letter 151, Vol. I., p. 220. 



1862—1871] 


JOHN SCOTT 


323 


interest in studying all your facts on Prmula, when they are i6^ 
worked out and the seed counted. Size of capsules is often 
very deceptive. I am astonished how you can find time to 
make so many experiments. If you like to send me your 
paper tolerably well written, I would look it over and surest 
any criticisms ; but then this would cause you extra copying. 
Remember, however, that Lord Brougham habitually wrbte 
ever5dhing important three times over. The cases of the 
PrlmulcR which lose by variation their dimorphic characfters 
seem to me very interesting. I find that the mid-styled (by 
variation) P. sinensis is more fertile with own pollen, even, 
than a heteromorphic union! If you have time it will be 
very good to experiment on Linum Lewisii. I wrote formerly 
to Asa Gray begging for seed. If you have time^ I think 
experiments on any peloric flowers would be useful. I shall 
be sorry (and I am certain it is a mistake on the part of the 
Society) if your orchid paper is not printed in exienso, I am 
now at work compiling all such cases, and shall give a very 
full abstract of all your observations. I hope to add in 
autumn some from you on Passiflora. I would suggest to 
you the advantage, at present, of being very sparing in intro¬ 
ducing theory in your papers (I formerly erred much in 
Geology in that way): let theo'^y guide your observations^ but 
till your reputation is well established be sparing in publish¬ 
ing theory. It makes persons doubt your observations. How 
rarely R. Brown ever indulged in theory: too seldom perhaps! 

Do not work too hard, and do not be discouraged because 
your work is not appreciated by the majority. 

To J. Scott. Letter 647 

July 2nd [1863?] 

Many thanks for capsules. I would give table of the 
Auricula} especially owing to enclosed extract, which you 
can quote. Your facts about varying fertility of the primulas 
will be appreciated by but very few botanists ; but I feel sure 
that the day will come when they will be valued. By no 
means modify even in the slightest degree any result. Accu¬ 
racy is the soul of Natural History. It is hard to become 
accurate ; he who modifies a hair’s breadth will never be 

^ In Scott’s paper {Linn, Soc, Joum, VIII.) many experiments on the 
Auricula are recorded. 
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%mm aocw»^ It is ft g<^en rule, which 1 try to 

einary feet which is opposed to one’s preconceived opjfc 
the strongest light Absolute accuracy is the hiurdseh 
to attain, and the highest merit Any deviation iSoi«a 
Sincere thanks for all your laborious trials on 
am very busy, and have got two of my sons ill—' 
fear with scarlet fever ; if so, no more work for me % 
days or weeks, i feel gready interested about your P\ 
cases. I think it much better to count seed than to,' 

I wish I bad never weighed; counting is more 
though to troublesome. 


Mim 648 



To J. Scott. 

Down, 25tli [i 

From what you say I looked again at Bot Zeziin. 
Treviranus speaks of P, longiflora as short-styled, but i 
Is evidently a slip of the pen, for further on, I see, he m ^ 
tiie stigma always projects beyond anthers. Your exjie^-' . 
merits on coloured primroses will be most valuable if proye|,.^ 
true.* I will advise to best of my power when I see 
If evidence is not good I would recommend you, for yptir 
reputation’s sake, to try them again. It is not likely Aai 
you will be anticipated, and it is a great thing to fully 
establish what in future time will be considered an important 
discovery (or rediscovery, for no one has noticed Gartner^s 
facts). I will procure coloured primroses for next spring, 
but you may rely I will not publish before you. Do not 
work too hard to injure your health. I made some crosses 
between primrose and cowslip, and I send the results, which 
you may use if you like. But remember that I am not 
quite certain that I well castrated the short-styled primrose; 

I believe any castration would be superfluous, as I find all 
[these] plants sterile when insects are excluded. Be sure and 
save seed of the crossed differently coloured primroses or 


1 “ Ueber Dichogamie,” Bot, Zeit^ Jan. 1863, 

* The reference seems to be to Scott's observation that the variety 
rubra of the primrose was sterile when crossed with pollen from the 
common primrose. Darwin's caution to Scott was in some measure 
justified, for in his experiments on seedlings raised by self-fertilisation 
of Ae Edinburgh plants, he failed to confirm Scott's result. See Forms 
oj Flowers^ Ed. II., p. 225. Scott's facts are in the Journal Linn. Soc.^ 
VIIL, p. 97 (read Feb. 4th, 1864). 






JOHN SdOTT 


cowslips which produced least seed^ to test the fertility of the Letter ^ 
quasi-hybrid seedlings. Gartner found the common primrose 
and cowslip very difficult to cross, but he knew nothing on 
dinrorphism. I am sorry about delay fof] your orchid paper; 

I should be glad of abstract of your new observations of self- 
sterility in orchids, as I should probably use the new facts. 

There will be an important paper in September in Anmh 
and Magazine of Natural History^ on ovules of orchids being 
formed months after application of pollen, by Dr. F.Hildel^rand 
of Bonn.^ 


To J. Scott 

Down, Nov. 7th [1863]. 


Letter 649 


Every day that I could do anything, I have read a few 
pages of your paper,^ and have now finished it, and return it 
registered. It has interested me deeply, and is, I am sure, 
an excellent memoir. It is well arranged, and in most parts 
well written. In the proof sheets you can correct a little 
with advantage. I have suggested a few alterations in 
pencil for your consideration, and have put in here and there 
a slip of paper. There will be no occasion to rewrite the 
paper—only, if you agree with me, to alter a few pages. 
When finished, return it to me, and I will with the highest 
satisfaction communicate it to the Linnean Society. I should 
be proud to be the author of the paper, I shall not have 
caused much delay, as the first meeting of the Society was 
on November 5th. When your Primula paper is finished, if 
you are so inclined, I should like to hear briefly about your 
Verbascum and Passijbra experiments. I tried Verbascum^ 
and have got the pods, but do not know when I shall be able 
to see to the results. This subject might make another paper 
for you. I may add that Acropera luteola was fertilised by 
me, and had produced two fine pods. I congratulate you on 
your excellent paper. 

P.S.—In the summary to Primula paper can you con¬ 
jecture what is the typical or parental form, ie. equal, long 
or short styled? 


^ Ann, Mag. Nat. Hist., XII., 1863, p. 169. The paper was after¬ 
wards published in the Bot. Zeitung, 1863. 

® This refers to the MS. of Scott’s paper on the Primulacese, Linn. 
Soc. Joum.yWll. [Feb. 4th, 1864] 1865. 


396 


BOTAMV 


To J. D. Hooker. 

^Oawa, 01^ tB UI 

Danria*! iotentt b Scott's Primvia work a shown by % 
extracts from a letter to Hooker cf Jan. 34th, 1864, writteny 
before the ps^ was read, and also by the subsequent correa^^^^^ 
with Hooker aad Asa Gray. Ute first part of this letter 
Z>arwin’s coodhioB durinf a period of especially bad 

As I do nothing all da/ I often get fidgety, and.h^njn 
fancy that Charlie or some of your family [^e] ill 
have time let me have a short note to say how you all 
I have had some fearful sickness; but what a strs^^H 
medhanism one’s body is ; yesterday, suddenly, I had a s MiM | 
attack of rheumatism in my back, and I instantly 
almost well, and so wonderfully strong that 1 walked 
hot-houses, which must be more than a hundred 
have sent Scott's paper to the Linnean Society ; I feel 
it is really valuable, but I fear few will care about it 
member my ur^gmi wish to be able to send the poor fellow. 
word of praise from any one. 1 have had work to get V 
to allow me to send the paper to the Linnean Society, 
after it was written out. i & 



Letter 651 To J. Scott. 

Down, Feb. 9th, iS64« "J 

Scotfs paper on Primulacese was read at the Linnean Society on 
Feb. 4th, 1864. 

The President, Mr. Benthanij I presume, was so much 
struck by your paper that he sent me a message to know 
whether you would like to be elected an associate. As only 
one is elected annually, this is a decided honour. The 
enclosed list shows what respectable men are associates. I 
enclose the rules of admission. I feel sure that the rule 
that if no communication is received within three years the 
associate is considered to have voluntarily withdrawn, is by 
no means rigorously adhered to. Therefore, I advise you 
to accept; but of course the choice is quite free. You will 
see there is no payment. You had better write to me on 
this subject, as Dr. Hooker or I will propose you. 
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To J. D. Hooker. Letter 653 

Sept lath, 1864, 

I have been greatly interested by Sdotfs paf^n I 
probably overrate it from caring for the subject, but it 
certainly seems to me one of the very most remarkable 
memoirs on such subjects which I have ever read. From the 
subject being complex, and the style in parts obscure, f 
suppose very few will read it I think it ought tb be noticed 
in the Natural History Review, otherwise the more femaHt- 
able facts will never be known. Try and persuade Oliver to 
do it; with the summary it would not be troublesome, I 
would offer, but I have sworn to myself I wiH do nothing 
till my volume on Variation under DoifUstication is complete. 

I know you will not have time to read Scott,'Und therefore I 
will just point out the new and, as they seem to' rhe, important 
points. 

Firstly, the red cowslip, losing its dimorphic structure and 
changing so extraordinarily in its great production of seed 
with its own pollen, especially being nearly sterile when ferti¬ 
lised by, or fertilising, the common cowslip. The analogous 
facts with red and white primrose. Secondly, the utter dis¬ 
similarity of action of the pollen of long- and short-styled 
form of one species in crossing with a distinct species. And 
many other points. Will you suggest to Oliver to review this 
paper? if he does so, and if it would be of any service to 
him, I would (as I have attended so much to these subjects) 
just indicate, with pages, leading and new points. I could 
send him, if he wishes, a separate and spare copy marked 
with pencil. 

To Asa Gray. Letter 653 

Sept. 13th [1864]. 

In September, 1864, Darwin wrote to Asa Gray describing Scott’s 
work on the Primulacese as :— 

A paper which has interested me greatly by a gardener, 

John Scott ; it seems to me a most remarkable production, 
though written rather obscurely in. parts, but worth the 
labour of studying. I have just bethought me that for the 
chance of your noticing it in the Journal, I will point out 
the new and very remarkable facts. I have paid the poor 
fellow’s passage out to India, where I hope he will succeed. 
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A.^- ooa,, oa^ b„/a n£X5,;S,'’S^I 

(P. I IS) is!«. fertile. Ties, ehs^ 
fc tbe g€n«^tive systtm seem to me very remarkSfl 

to- 106 - 8 ) IS very stenie when fertUising, or f^rtilis 

J5lS f<P” P®) the crosS 

red and white primroses with common primroses 
crtom aiat the two forms of the same s^ fpi o.'^i 
95, and n?) hybridise with extremely different 
facility with distinct species. '‘®5teem 

rije,«^* 4 . ^P' that sometimes a cross with a amis 

w“h"o™"Sfe u' T‘ ••■“ * hnn.oL4uc S 

2n>Sr,^;^"- <P- "■) '■“* of ‘ts ^0 hon2 

mo^hic unions possible with each dimorphic species the 

SSL'S r* “OX atetS. aSttS™ 

«ptoMon rt probably true. There is a good summaiy tj 

Letter 654 To J. D. Hooker. 

«fer iVva^i^sTch^ 5th and May 22nd, 

and to Scott's <■ • ♦ **”* employing Scott as an assistant at Down, 

,. and to Scott s appointment to the Botanic Garden at Calcutta. 

- Down, April ist, 1864. 

letter ^whiclT^^c allude to your very interesting 

I am full of a 4. only twice 1), for 

You will ^ consider, 

plans for ®®*". 5 ~tt's note. He tells me he has no 

h??s a trSl r his letters, I believe 

suggestions but^hal^S* 

periments. ' I hfali originality in varying his ex- 

appears fitted t may pass before another man 

ppears fitted to investigate certain difficult and tedious 
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points— viz. relative futility of varieties of plants, including i^ep 6$4 
peloric and other monsters (already Scott has done ex¬ 
cellent work on this head); and, secondly, whether a plant’s 
own pollen is less effective than that d another individual. 

Now, if Scott is moderate in his wishes, I would pay him for 
a year or two to work and publish on these or other such 
subjects which might arise. But I dare not have him here, 
for it would quite overwork me. There would not be plants 
sufficient for his work, and it would probably be an injury to 
himself, as it would put him out of the way of getting a good 
situation. Now, I believe you have gardeners at Kew who 
work and learn there without pay. What do you think of 
iKLving Scott there for a year or two to work and experiment ? 

I can see enormous difficulties. In the first place you will 
not perhaps think the points indicated so highly important as 
I do. Secondly, he would require ground in some out-of^he- 
way place where the plants could be covered by a net, which 
would be unsightly. On the other hand, I presume you would 
tike a series of memoirs published on work done at Kew, 
which I am fully convinced would have permanent value. It 
would, of course I conceive, be absolutely necessary that Scott 
should be under the regular orders of the superintendent. 

The only way I can fancy that it could be done would be to 
explain to the superintendent that I temporarily supported 
Scott solely for the sake of science, and appeal to his kind¬ 
ness to assist him. If you approved of having him (which I 
can see is improbable), and you simply ordered the super¬ 
intendent to assist him, I believe everything would go to 
loggerheads. As for Scott himself, it would be of course 
an advantage to him to study the cultivation at Kew. You 
would get to know him, and if he really is a good man you 
could perhaps be able to recommend him to some situation 
at home or abroad. Pray turn this [over] in your mind. I 
have no idea whether Scott would like the place, but I can 
see that he has a burning zeal for science. He told me that 
his parents were in better circumstances, and that he chose a 
gardener’s life solely as the best way of following science. I 
may just add that in his last letter he gives me the results 
of many experiments on different individuals of the same 
species of orchid, showing the most remarkable diversity in 
their sexual condition. It seems to me a grievous loss that 


$30 


BOTANY 




<548iicb a mail ^uld have all his work cat 
ntiaeaiber that I know nothing of him e 3 
ietteia: these show remarkable talent, 
ance, mudi modesty, and adiat 1 admire, determined:! 
from me on many points. 

What will Sir William say ? 


I^ettar 6ss To J. D. Hooker. 

Down, April 

1 aee my scheme for Scott has invincible dilSad^ 

1 ana very much obliged to you for explaining ' 
leti^th. If ever 1 get decently well, and Scott:is. 
willing, I will have him here for a couple of years tig| 
out several problems, which otherwise would never, 

1 cannot see what will become-of the poor fellow, i ^ 
a little pamphlet from him, which I suppose is not of,! 
sdentihc value, but is surprising as the work of a 
If you have time do just glance over it. I never hea^!^ 
an3^ing so extraordinary as what you say about poisoffj^ ' 
plants, etc, ; j' 

. . . The post has just come in. Your interest ajj^ - 
Scott is extraordinarily kind, and I thank you cordially. |It 
seems absurd to say so, but I suspect that X is preju^ice^ 
against Scott because he partially supports my views.^ 

You must not trust my former letter about Clematis. ,I 
worked on too old a plant, and blundered. I have new 
gone over the work again. It is really curious that the 
stiff peduncles are acted upon by a bit of thread weighing 
•062 of a grain. 

Clematis glandulosa was a valuable present to me. My 
gardener showed it to me and said, “ This is what they call a 
Clematis” evidently di.sbelieving it. So I put a little twig to 
the peduncle, and the next day my gardener said, “You see 
it is a Clematis, for it feels.” That’s the way we make out 
plants at Down. 

My dear old friend, God bless you ! 


* In a letter to Scott (dated June i ith) Darwin warns him to keep 
his views “pretty quiet,” and quotes Hooker’s opinion that “if it is 
known that you agree at all with my views on species it is enough to 
make you unpopular in Edinburgh.” 
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To J. D. HookeT. Lettet «S6 

[May 22nd, 1864]. 

What a good kind heart you have got You cannot tell 
how your letter has pleased me. I will write to Scott and 
ask him if he chooses to go out and risk engagement If he 
will not he must want all energy. He says himself he wants 
stoicism, and is too sensitive. I Hope he may not want 
courage. I feel sure he is a remarkable man, with much good 
in him, but no doubt many errors and blemishes. I can 
vouch for his high intellect (in my judgment he is the best 
observer I ever came across) ; for his modesty, at least in 
correspondence; and there is something high-minded in his 
determination not to receive money from me. I shall ask 
him whether he can get a good character for probity and 
sobriety, and whether he can get aid from his relations for 
his voyage out. I will help, and, if necessary, pay the whole 
voyage, and give him enough to support him for some 
weeks at Calcutta. I will write when I hear from him. God 
bless you ; you, who are so overworked, are most generous to 
take so much trouble about a man you have had nothing to 
do with. 

Scott had left the Botanic Gardens at Edinburgh in March 1864, 
chagrined at what, justly or unjustly, he considered discouragement and 
slight. The Indian ofier was most gladly and grateMly accepted. 

To J. Scott. Letter 657 

Down, Nov. 1st, 1871. 

Dr. Hooker has forwarded to me your letter as the best and 
simplest plan of explaining affairs. I am sincerely grieved 
to hear of the pecuniary trouble which you have undergone, 
but now fortunately passed. I assure you that I have never 
entertained any feelings in regard to you which you suppose. 

Please to remember that I distinctly stated that I did not 
consider the sum which I advanced as a loan, but as a gift ; 
and surely there is nothing discreditable to you, under the 
circumstances, in receiving a gift from a rich man, as f 
Therefore I earnestly beg you to banish the whole subject 
from your mind, and begin laying up something for yourself 
in the future. I really cannot break my word and accept 
payment. Pray do not rob me of my small share in the 




333 


BQ7iMHY 


imm <57 credit of aiding to put the right man in the 
You have done good work, and I am sure wiU do 
let us never mention the subject again. 

I am, after many interruptions, at work 
essay on Expression, which was written out once 
months ago, I have foimd your remarks the best; 
which have been sent me, and so I state. 
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CHAPTER XL 

BOTANY 
( Continued) 

1 . Miscellaneous. — 11 . Correspondence with Fritz MUder .— 
III. Miscellaneous. 

I. Miscellaneous, 1863—1866 
To D. Oliver. 

Down [April, 1863]. 

The following letter illustrates the truth of Sir W. Thiselton-Dyeris 
remark that Darwin was never “afraid of his facts.”' The entrance 
of pollen-tubes into the nucellus by the chalaza, instead of through 
the micropyle, was first fully demonstrated by Treub in his paper “ Sur 
les Casuarin^es et leur place dans le Syst^me naturel,” published in the 
Ann. Jard. Bot. Buitenzorg^ X., 1891. Two years later Miss Benson 
gave an account of a similar phenomenon in certain Amentiforae 
CTrans. Linn. Soc.^^ 1888-94, p. 409). This chalazogamic method of 
fertilisation has since been recognised in other flowering plants, l«it not, 
so far as we are aware, in the genus Primula, 

It is a shame to trouble [you], but will you tell me whether 
the ovule of Primula is “anatropal,” nearly as figured by 
Gray, p. 123, Lessons in Botany^ or rather more tending to 
“ amphitropal ” ? I never looked at such a point before. Why 
I am curious to know is because I put pollen into the ovarium 
of monstrous primroses, and now, after sixteen days, and not 
before (the length of time agrees with slowness of natural 
impregnation), I find abundance of pollen-tubes emitted, 
which cling firmly to the ovules, and, I think I may con¬ 
fidently state, penetrate the ovule. But here is an odd 
thing: they never once enter at (what I suppose to be) the 
“orifice,” but generally at the chalaza .... Do you 
know how pollen-tubes go naturally in Primula ? Do they 


' Charles Darwin (Nature Series), 1882, p. 43. 
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Lattw 658 ran down walls of ovarium, and then turn up die 
and so debouch near the “orifices” of the ovules? 

If you thought it wcath while to examine ovules, 4 
see if there are more monstrous flowers, and 
into the ovarium, and send you the flowers in 
or fifteen days afterwards. But it is rather troi 
would not do it unless you cared to examine the 
Like a foolish and idle man, I have wasted a whde 
over them. . . . 

In two ovules there was an odd appearance, 
outer coat of ovule at the chalaza end (if I underi 
ovul^ had naturally opened or withered where 
poUeh-tubes seemed to penetrate, which made' 

V},'! think this was a widely open foramen. I wonder' 
the ovules could be thus fertilised? 



Letter 


To D. Oliver. 


Down [April, I 
I see that I wei? 



Many thanks about the Primula, 
right about the ovules* I have been thinking that the 
opening at the chalaza end must have been witherii^^' 
perhaps gnawing by some very minute insects, as the ovarium 
is open at the upper end. If 1 have time I will have anotb^ 
look at pollen-tubes, as, from what you say, they ought to 
their way to the micropyle. But ovules to me are far 
troublesome to dissect than animal tissue; they are so ^ 
and muddy the water. 


Letter 660 To Maxwell Masters. 

Down, April 6th [1863]. 

I have been very glad to read your paper on Pelofia.^ 
For the mere chance of the following case being new I send 
it A plant which I purchased as Corydalis tuberosa has, as 
you know, one nectary—short, white, and without nectar; the 
pistil is bowed towards the true nectary; and the hood formed 
by the inner petals slips off towards the opposite side (all 
adaptations to insect agency, like many other pretty ones 
in this family). Now on my plants there are several flowers 
(the fertility of which I will observe) with both nectaries equal 

' “ On the Existence of Two Forms of Peloria.” Natural History 
JReview, April, 1863, p. 258. 
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and purpie and s€<sreting nectar; the pistil is straight, andLestterJiab 
the hood slips off either way. In shortj these fiow^s have the 
exact structure of Dielytra and Adlumia: Seeing this, I must 
look at the case as one of reversion ; though it is one of the 
spreading of irregularity to two sides. 

As columbine \_Aquil$gid\ has all petals, etc., irr^ular, and 
as monkshood \Aconitum\ has two petals irregular, may not 
the case given by Seringe, and referred to [by} you,^ by you fee 
looked at ais reversion to the columbine state? 'Would :it fee 
too bold to suppose that some ancient Linaria^ or allied form, 
and some ancient ViolUy had all petak spur-shaped, and that 
all cases of " irregular peloria ^ in these genera are reversions 
to such imaginary ancient form ? ' 

It seems to me, in my ignorance, that it wouM. feer^adv^- 
tageous to consider the two forms of Beforia^^f!^;^ 
m the very same species as probably due td* the same general 
law—viz., one as reversion to very early state, and the other 
as reversion to a later state when all the petals were irregu¬ 
larly formed. This seems at least to me d priori a more 
probable view than to look at one form of Peloria as due to 
reversion and the other as something distinct® 

What do you think of this notion ? 

To P. H. Gosse.^ Letter 66i 

The following was written in reply to Mr. Gosse’s letter of May 30th 
asking for a solution of his difficulties in fertilising Stanhopea, It. is 
reprinted by the kind permission of Mr. Edmund Gosse from his delight¬ 
ful book, the Life of Philip Henry Gosse^ London, 1890, p. 299. 

1 “Seringe describes and figures a flower [of Acomtupt\ wherein 
all the sepals were helmet-shaped,” and the petals similarly affected. 

Maxwell Masters, op. cit.^ p. 260. 

® “‘Regular or Congenital Peloria’ would include those flowers 
which, contrary to their usual habit, retain throughout the whole of their 
growth their primordial regularity of form and equality of proportion. 

‘ Irregular or Acquired Peloria,’ on the other hand, would include those 
flowers in which the irregularity of growth that ordinarily characterises 
some portions of the corolla is manifested in all of them.” Maxwell 
Masters, loc cit. 

® See Maxwell Masters, Vegetable Teratology^ 1869, p. 235 ; Variation 
of Animals and Plants.^ Ed. ii., Vol. II., p. 33. 

^ Philip Henry Gosse (1810-88) was an example of that almost extinct 
type—a naturalist with a wide knowledge gained at first hand from 
nature as a whole. This width of culture was combined with a severe 
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it gife me real pleature to resolve your, 

I aaiHiot. I can give only suspidbm and 
4 liem. I should think tte non-visddity of the 
hollow was due to the pknt not living under ~ 

oondhixia. Please sec what I have said on Acpo^ik^^ - 
excellent observer, Mr* J. Scott, of the Botanical % 

Edinbuigh, finds ail that I my accurate, but, nothing 
he with the knife enlarged the orifice and forced . 

masses; ott he simply stuck them into the contmc 
w i di O Mfe ooming into contact with the stigmatk j 
ialmadly at all v^d, vriien, lo and behold, pcdl^-t 
emitted and fine seed capsules obtained. This 
widi Acfvfi^ L^dslsgmf; but I have no doubt tbat^l^ 
hktnda^ed badly about A. b$t0da. I mention all this 1 
at Ur. Scott remazics, as the (^nt is in our hnt^ho 
^uite incredible it ever could be fertilised in its native 
The whole case is an utter enigma to me. Probably ym 
aware that there are cases (and it is one of the exMest 
in Physiology) of plants which, under culture, have 
sexual functions in so strange a condition, that though thd# 
pollen and ovules are in a sound state and can fertilise diad be 
fertilised by distinct but allied species, they cannot fertilise 
themselves. Now, Mr. Scott has found this the case with, 
certain orchids, which again shows sexual disturbance, JHe 
had read a paper at the Botanical Society of Edinburgh, and 


and narrow religious creed, and though, as Edmund Gosse points out 
(p. 336), there was in his father's case no reconcilement of science and 
religion, since his “ impressions of nature " had to give way absolutely to 
his “ convictions of religion,” yet he was not debarred by his views from 
a friendly intercourse with Darwin. He did much to spread a love of 
Natural History, more especially by his seaside books, and by his intro¬ 
duction of the aquarium—the popularity of which (as Mr. Edmund GoSsfe 
shows) is reflected in the pages of Punchy especially in John Leech’s 
illustrations. Kingsley said of him (quoted by Edmund Gosse, p. 344 )* 
“ Since White’s History ofSelbome few or no writers on Natural History, 
save Mr. Gosse and poor Mr. Edward Forbes, have had the power of 
bringing out the human side of science, and giving to seemingly diy 
disquisitions . . . that living and personal interest, to bestow which is 
generally the special function of the poet.” Among his books are the 
Naturalists Sojourn in Jamaica^ 1851 ; A Naturalists Ramblss on the 
Devonshire Coast, 1853; Omphalos, 1857 ; A Year at the Shore, 1865. 
He was also author of a long series of papers in scientific journals. 
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I daresay an abstract which I have seen will appear in the L^ter 66i 
Gardeners' Chronicle ; but blunders have crept in in copying, 
and parts are barely intelligible. How insects act with your 
Stanhopea I will not pretend to conjecture. In many cases 
I believe the acutest man could not conjecture without seeing 
the insect at work. I could name common English plants 
in this predicament. But the musk-orchis \Herm£mum 
monorchis\ is a case in point. Since publishing, my son and 
myself have watched the plant and seen the pollinia removed, 
and where do you think they invariably adhere in dozens of 
specimens ?—always to the joint of the femur with the tro¬ 
chanter of the first pair of legs, and nowhere else. When one 
sees such adaptation as this, it would be hopeless to conjecture 
on the Stanhopea till we know what insect visits it I have 
fully proved that my strong suspicion was correct that with 
many of our English orchids no nectar is excreted, but that 
insects penetrate the tissues for it. So I expect it must be 
with many foreign species. I forgot to say that if you find 
that you cannot fertilise any of your exotics, take pollen from 
some allied form, and it is quite probable that will succeed. 

Will you have the kindness to look occasionally at your bee- 
Ophrys near Torquay, and see whether pollinia are ever 
removed ? It is my greatest puzzle. Please read what I have 
said on it, and on O. arachnites, I have since proved that the 
account of the latter is correct. I wish I could have given 
you better information. 

P.S.—If the flowers of the Stanhopea are not too old, 
remove pollen-masses from their pedicels, and stick them 
with a little liquid pure gum to the stigmatic cavity. After 
the case of the Acropera^ no one can dare positively say that 
they would not act. 


To J. D. Hooker. Letter 662 

Down, Sattirday, 5th [Dec. 1863]. 

I am very glad that this will reach you at Kew. You will 
then get rest, and I do hope some lull in anxiety and fear. 

Nothing is so dreadful in this life as fear; it still sickens me 
when I cannot help remembering some of the many illnesses 
our children have endured. My father, who was a sceptical 
man, was convinced that he had distinctly traced several cases 
of scarlet fever to handling letters from convalescents. 
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IjMnrMi The T did oome ftom my sister StesEK 

rooomriag, and was much pleased to hear that.ftrc;' 4 

tibam; I have now sent one of your notes to her,la^ 

3KM1 speak of them as ** enchanting^ etc. I" havsf^^- 
bad spell—vomiting, every day for eleven days^ ' 
days many times after every raeaL It is aeto 
degree to which I keq} up some strength. Dr- Bdati 
here two days ago, and says he sees no reason [wli 
not recover my former degree of health. I should Uki!i 
to do a little m<xe work, and often 1 feel sure i 
then again 1 fed that my tether is run out .. a a 

Ycvr Hastings note, my dear old fellow, wad a 
Medal* to me ar^ more than a Copley Medal: not 
I know well that yon overrate what 1 have been able 
Now that I am disabled, I fed more than ever what a j 
c^»ervtng and making out little difficulties is. By the 1 
hese is a very little fact which may interest you. A , 
foot is described in Zoolog. Soc? with a huge ball/^^ 
earth attached to it as hard as rock. Bird killed in 
Leg has been sent me, and I find it diseased, and nodo^hhi 
the exudation caused earth to accumulate; now alread|fi 
thirty-two plants have come up from this ball of earth, 

By Jove! I must write no more. Good-bye, my best of" 
friends. 

There is an Italian edition of the Origin preparing. This 
makes the fifth foreign edition— i.e. in five foreign countriesj 
Owen will not be right in telling Longmans that the book 
would be utterly forgotten in ten years. Hurrah! 



Letter 663 To D. Oliver. 

Down, Feb. 17th [1864]. 

Many thanks for the Epacrids, which I have kept, as they 
will interest me when able to look through the microscope. 

Dr. Crtiger has sent me the enclosed paper, with power to 
do what I think fit with it He would evidently prefer it 
to appear in the Nat. Hist Review, Please read it, and 

^ Probably Wedgwood ware. 

* The proposal to give the medal to Darwin failed in 1863, but his 
friends were successful in 1864 : see Life and Letters, III., p. 28. 

® lyoc. Zoot Soc,, 1863, P- 127, by Prof. Newton, who sent the foot to 
Darwin: see Origin^ Ed. VI., p, 328. 
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let me have your decision pretty soon. Some germanisms Letter 
must be corrected ; whether woodcuts are necessary I have not 
been able to pay attention enough to decide. If you refusCj^^ 
please send it to the Linnean Society ^ as communicated by 
me. The paper has interested me extremely, arid I shall 
have no peace till I have a good boast The sexes are 
separate in Catasetim, which is a wonderful relief to me^ 
as I have had two or three letters saying that the male 
C. tHd$ntatum ^ seeds. It is pretty clear to me that two or 
three forms are confounded under this name. Observe bow 
curiously nearly perfect the pollen of the female is, according 
to Criiger,—certainly more perfect than the pollen from the 
Guyana species described by me. I was right in the manner 
in which the pollen adheres to the hairy baclq of the humble- 
bee,® and hence the force of the ejectipn of the pollina. I am, 
still more pleased that I was right about insects gnawing the 
fleshy labellum. This is important, as it explains all the 
astounding projections on the labellum of Oneidiumy 
PhalanopsiSy etc. 

Excuse all my boasting. It is the best medicine for my 
stomach. Tell me whether you mean to take up orchids, as 
Hooker said you were thinking of doing. Do you know 
CoryantheSy with its wonderful basket of water? See what 
Criiger says about it. It beats everything in orchids.^ 


To J. D. Hooker. 

Down [Sept. 13th, 1864]. 


Letter 664 


Thanks for your note of the 5th. You think much and 
greatly too much of me and my doings ; but this is pleasant, 
for you have represented for many years the whole great 
public to me. 

I have read with interest Bentham's address on hybridism. 


^ H. Criiger’s “A Few Notes on the Fecundation of Orchids, etc.” 
[Read March, 1864.] Linn. Soc.Joum.y VIII., 1864-5, p. 127. 

* See footnote p. 280 on the sexual relation between the three forms 
known as Cataseium irideniatunty Monacanthus mridisy ancf Myanthus 
barbatus. For further details see Darwin, Linn. Soc. Joum.y VI., 1862, 
p. 151, and Fertilisation of Orchidsy Ed. il., p. 196. 

® This view was given in Fertilisation of OrchidSy Ed. I., 1862, p. 230. 

^ For Coryanthes see Fertilisation of Orchidsy Ed. ll., p. I 73 * 
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#64 I am glad that he is cautious about Naudin’s 
canaot think that it will hold The tendency of 
revert to either parent is part of a wider law (whicfeil^H 
fully convinced that I can show experimentally), 
crossing races as well as species tends to bring back chara«^^S 
which existed in progenitors hundreds and thousw^^g 
generations s^o. Why this should be so, God knowsif.i^^g 
Naudin’s view throws no light, that I can see, on 
version of long-lost characters, I wish the Ray. 
would translate GSutner's Bastarderzeugung^ \ it 
more valuable matter than all other writers put 
and would do great service if better known, 

1 C. Nauditfs ^ NouvcUes Recherches sur l^Hybridit^ 

Vdg^tatDc.” The complete paper, with coloured plates, was oresea^ ^^p 
the Academy in 1861, and published in full in the Nowvelhs 
MtuHm dHist Nat^ Vd. I., 1865, p, 25, The second part only appi® | 
in the Ann. Sci. Nai.^ XIX,, 1863, Mr. Bentham’s address dealing 
hybridism is in Proc. Linn. Soc.^ VIII., 1864, p. ix. A review of 
is given in the Natural History Review^ 1864, p. 50. Naudin’s papl^c# 
of much interest, as containing a mechanical theory of reproduction cf 
the same general character as that of pangenesis. In the Variation # 
Animals and Plants^ Ed. II., Vol. II., p. 395, Darwin states that in hb 
treatment of hybridism in terms of gemmules he is practically following 
Naudin^s treatment of the same theme in terms of “essences.” Naudin, 
however, does not clearly distinguish between hybrid and pure gemmules, 
and makes the assumption that the hybrid or mixed essences tend 
constantly to dissociate into pure parental essences, and thus lead to 
reversion. It is to this view that Darwin refers when he says that 
Naudin’s view throws no light on the reversion to long-lost characters. 
His own attempt at explaining this fact occurs in Variation under 
Domest.^ II., Ed. il., p. 395, Mr. Bateson (Mendels Principle ojHeredity^ 
Cambridge, 1902, p, 38) says : “ Naudin clearly enuntiated what we 
shall henceforth know as the Mendelian conception of the dissociation 
of characters of cross-breds in the formation of the germ-cells, though 
apparently he never developed this conception.” It is remarkable that, 
as far as we know, Darwin never in any way came across Mendel’s work. 
One of Darwin’s correspondents, however, the late Mr. T. Laxton, of 
Stamford, was close on the trail of Mendelian principle. Mr. Bateson 
writes (pp. dt, p. 181); “ Had he [Laxton] with his other gifts combined 
that penetration which detects a great principle hidden in the thin mist 
of * exceptions,’ we should have been able to claim for him that honour 
which must ever be Mendel’s in the history of discovery.” 

* Versuche uder die Bastarderzaugung im Pfianzenreich: Stuttgart, 
1849. 
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To T. H. Huxley. Letter 665 

Mr. Huxley had doubted the accuracy of observations on Cataseium 
published in the Fertilisation of Orchids, In what formed the postscript 
to the following letter, Darwin wrote : “ I have had more Catasetums^— 
all right, you audacious ‘ caviller.* ** 

Down, Oct. 31st [1862], 

In a little book, just published, called the Three Barriers 
(a theological hash of old abuse of me), Owen gives to the 
author a new resumd of his brain doctrine; and I thought 
you would like to hear of this. He ends with a delightful 
sentence. science affords more scope or easier ground 

for the caviller and controversialist; and these do good by 
preventing scholars from giving more force to generalisations 
than the master propounding them does, or meant his readers 
or hearers to give.” 

You will blush with pleasure to hear that you are of some 
use to the master. 


To. J. D. Hooker. Letter 666 

[Feb., 1864?] 

I shall write again. I write now merely to ask, if you 
have Naravelia ^ (the Ciematis-like plant told me by Oliver), 
to try and propagate me a plant at once. Have you Clematis 
drrhosa ? It will amuse me to tell you why Clematis interests 
me, and why I should so very much like to have Narauelia, 

The leaves of Clematishdive no spontaneous movement, nor have 
the internodes ; but when by growth the peduncles of leaves 
are brought into contact with any object, they bend and catch 
hold. The slightest stimulus suffices, even a bit of cotton 
thread a few inches long; but the stimulus must be applied 
during six or twelve hours, and when the peduncles once 
bend, though the touching object be removed, they never get 
straight again. Now mark the difference in another leaf- 
climber—viz., TropcBolum : here the young internodes revolve 
day and night, and the peduncles of the leaves are thus 
brought into contact with an object, and the slightest 
momentary touch causes them to bend in any direction and 
catch the object, but as the axis revolves they must be often 
dragged away without catching, and then the peduncles 


^ RanunculaceJE. 
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iattar 666 straighten themselves again, and are again ready % 

So that the nervous system of CUmatis feels only a j 
toudhn-that of 7Vv|^«aAvm a momentary touch; 
of the latter recover their original position, but 
it comes into contact by growth with fixed oh^'e^ 
occasion to recover its position, and cannot do so. 
send me FtagtUaria, but most unfortunately young 
not have tendrils, and I fear my plant will not 
anotiher year, and this I much regret, as these 
aeefli very curious, and in GUriata I could not raaken^ 
Mth»^ tet I have now a young plant of GMosa 
(a»y«t with wmple leaves) which I hope to make out .. 
Oiivo’ for decisive answer about tendrils of vines, ‘ft 
atramge tiiat tendrils formed of modified leaves and 'bli 
dsoold agree in all their four highly remarkable 
I can show a beautiful gradation by which leavts 
tendrils, but how the axis passes into a tendril utterly 
me. I would give a guinea if vine-tendrils could be fcif#' 
to be leaves. 


It is an interesting feet that Darwin’s work on climbing plants was 
well advanced before he discovered the existence of the works of Paia% 
Mofal, and Dutrochet on this subject. On March 22nd, 1864, he wrote 
to Hooker;—“You quite overrate my tendril work, and there is a« 
occasion to plague myself about priority.” In June he speaks ofhaivii*g 
read “two German books, and all, I believe, that has been written «i 
climbers, and it has stirred me up to find that I have a good deal of new 
matter.” 


Letter 667 To J. D. Hooker. 

Dowd, June 2nd [i8d4]. • 

You once offered me a Comiretum?- I having C. pur- 
pureum, out of modesty like an ass refused. Can you now 
send me a plant? I have a .sudden access of furor about 
climbers. Do you grow Adlumia cirrhosat Your seed did 
not germinate with me. Could you have a seedling dug up 
and potted ? I want it fearfully, for it is a leaf-climber, and 
therefore sacred. 

I have some hopes of getting Adlumia, for I used to grow 
the plant, and seedlings have often come up, and we are now 


* The two forms of shoot in C. argenteum are described in Climbing 
Plants, p. 41. 
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potting all minute reddish^coloured weeds> I have just got^Lett^ @69 
a plant with sensitive axis, quite a new case; and tell Oliver 
I now do not care at all how many tendrils he makes axial, 
which at one time was a cruel torture to me. 

To J. D. Hooker. 668 

Down, Nov. 3rd [1864]. 

Many thanks for your splendid long letter. But first for 
business. Please look carefully at the enclosed specimen of 
Dicentra thalictriformis^ and throw away. When the plant 
was young I concluded certainly that the tendrils were axial, 
or modified branches, which Mohl ^ says is the case with some 
Fumariaceae. You looked at them here and agreed. But 
now the plant is old, what I thought was a branch with two 
leaves and ending in a tendril looks Jfl?e a gigantic leaf with 
two compound leaflets, and the terminal part converted into 
a tendril. For I see buds in the fork between supposed 
branch and main stem. Pray look carefully—you know I am 
profoundly ignorant—and save me from a horrid mistake. 

To J. D. Hooker. 65^ 

The following is interesting, as containing a foreshadowing of the 
chemotaxis of antherozoids which was shown to exist by Pfeffer in i88i: 
see Untersuchungen am dem botaniscken Institut zu Tubingen, Vol. I., 
p. 363. There are several papers by H. J. Carter on the reproduction 
of the lower organisms in the Annals and Magazine of Natural History 
between 1855 and 1865. 

Down, Sunday, 22nd, and Saturday, 28th [October, 1865]. 

I have been wading through the Annals and Mag, of N, 

Hist, for last ten years, and have been interested by several 
papers, chiefly, however, translations ; but none have inter¬ 
ested me more than Carter's on lower vegetables, infusoria, 
and protozoa. Is he as good a workman as he appears? for 

^ We believe that the Adlumia which came up year by year in flower 
boxes in the Down verandah grew from seed supplied by Asa Gray, 

^ Dicentra thalictrifolia, a Himalayan species of Fumariaceae, with 
leaf-tendrils. 

® Ueber den Bau und das Winden der Ranken und ScMingpftanzen, 

Eine gekronte Prdsschrift, 4to, Tubingen, 1827. At p. 43 Mohl describes 
the tips of the branches of Fumaria \Corydalis\ claviculata as being 
developed into tendrils, as well as the leaves. For this reason Darwin 
placed the plant among the tendril-bearers rather than among the true 
leaf-climbers : see Climbing Plants, Ed. II., 1875, p. I2i. 
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hmm M9 if to he would deserve a Royal medal. I know 

but bow wonderful his account of the spenaefacwea^^^p 
dioecious a^a or conferva, swimming and finding 
micropyie in a distinct plant, and forcing its ws^ 
th^ soospores must possess some sort of organ of 
guide their locomotive powers to the small micropyk^^B 
does not this necessarily imply something like a 
system, in the same way as complemental' male 
Imve organs of sense and locomotion, and nothing 
a sack of spermatozoa ? ' 

To F. Hildebrand. 

Sisoe writing to you before, I have read your 
memoir on Sa/ota,^ and it has interested me almost 
as when 1 first investigated the structure of orchida 
paper illustrates several points in my Origin of Spcits, ; 
dally the transition of organs. Knowing only two or tl^ 
species in the genus, I had often marvelled how one cell 
anther could have been transformed into the moveable plate 
or spoon ; and how well you show the gradations. Biit I am 
surprised that you did not more strongly insist on this point, 

1 shall be still more surprised if you do not ultimately 
come to the same belief with me, as shown by so man^ 
beautiful contrivances,—that all plants require, from som6 
unknown cause, to be occasionally fertilised by pollen from 
a distinct individual. 



II.—CORRESPONDENCE WITH FRITZ MOLLER, 

1865—1881. 

Tbe letters from Darwin to Miiller are given as a separate group, 
mstead of in chronological sequence with the other botanical letters, as 
better illustrating the uninterrupted friendship and scientific comradeship 
of the two naturalists. A short biographical note on Fritr Muller is given 
m Vol. I., p. 383. 

Letter 671 To F. Miiller. 

Down, Oct. 17th [1865]. 

I received about a fortnight ago your second letter on 
climbing plants, dated August 31st. It has greatly in- 
terested me, and it co rrects and fills up a great hiatus in 

' Pringskeinis Jahrbilcher, Vol. IV., 1866. 
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my paper. As I thought you could not object, I am having letter 671 
your letter copied, and will send the paper to the Linnean 
Society.^ I have slightly modified the arrangement of some 
parts and altered only a few words, as you write as good 
English as an Englishman. I do not quite understand your 
account of the arrangement of the leaves of Strychnos^ and I 
think you use the word “ bracteae differently to what English 
authors do; therefore I will get Dr. Hooker to look over your 
paper. 

I cannot, of course, say whether the Linnean Society will 
publish your paper; but I am sure it ought to do so. As the 
Society is rather poor, I fear that it will give only a few 
woodcuts from your truly admirable sketches. 

To F. Muller. Letter 672 

In Darwin’s book on Climbing Plants, 1875,* be wrote (p. 205): “ The 
conclusion is forced on our minds that the capacity of revolving, on 
which most climbing plants depend, is inherent, though undeveloped, 
in almost every plant in the vegetable Kingdom”—a conclusion which 
was verified in the Power of Movement in Plants. The present letter is 
interesting in referring to Frit2 Muller’s observations on the “ revolving 
nutation,” or circumnutation of AUsma macrophylla and Linum usitatissi- 
mum, the latter fact having been discovered by F. Muller’s daughter 
Rosa. This was probably the earliest observation on the circumnutation 
of a non-climbing plant, and Muller, in a paper dated 1868, and published 
m Vol. V. of the Jenaische Zeitschnft, p. 133, calls attention to its import¬ 
ance in relation to the evolution of the habit of climbing. The present 
letter was probably written in 1865, since it refers to Muller’s paper read 
before the Linnean Soc. on Dec. 7th, 1865. If so, the facts on circum¬ 
nutation must have been communicated to Darwin some years before 
their publication in the Jenaische Zeitschrift. 

Down, Dec. 9th [1865]. 

I have received your interesting letter of October loth, 
with its new facts on branch-tendrils. If the Linnean Society 
publishes your paper,® as I am sure it ought to do, I will 
append a note with some of these new facts. 

I forwarded immediately your MS. to Professor Max 


^ “Notes on some of the Climbing Plants near Desterro” [1865], 
Linn. Soc.Joum., IX., 1867. 

® First given as a paper before the Linnean Society, and published in 
the Linn. Soc. Joum., Vol. IX. 

® Ibid., 1867, P* 344. 
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Schiditz^ belt I did not pead it, for German hi 
ufela^rly ipuzszles me, and I am so weak, I 
e^xeartion. I took the liberty, however, of m] 
send me a copy, if, separate ones are printed, and I 
him about the Sponge paper* d" 

You will have received before ihis my book ob 
and I wish I had known that you would have p»e: 
English edition. Should Ijie German edition faildt4* 
you, I will send an English one. That is a curious 
vation of 5*our daughter about the movement of the' 
Lmum^^ md would, I think, be worth ^1 
o«»t. ; 14 ^pect maisy plants move a little, following ;th||!^. 
but all do not, for I have wgdrehed some pretty 

I can give you no zoological news, for I live the 
the most secluded hermit 

I occasionally hear from Ernest Hackel, who 
deta-mined as you^re to work out the subject of 
of species. You win have seen his curious paper on 
medu^ reproducing themselves by seminal generation 
periods of growth. 


On April 3rd, i868, Darwin wrote to F. Miiller : “ Your diagram :z 

movements of the flower-peduncle of the AUsma is extremely ; 

I suppose the movement is of no service to the plant, but shows 
easily the species might be converted into a climber. Does it ;het# 
through irritability when rubbed ? ” 


Letter. 673 To F. Muller, 

Down, Sept. 25th [1866]. 

I have just received your letter of August 2nd, and am, as 
usual, astonished at the number of interesting points which 
you observe. It is quite curious how, by coincidence, you 
have been observing the same subjects that have lately 
interested me. 

Your case of the Notylia^ is quite new to me; but it 
seems analogous with that of Acropera^ about the sexes of 
which I blundered greatly in my book. I have got an 


^ F. Muller, Jenaische Zeitschrift^ Bd. V., p. 137. Here, also, are 
described the movements of AUsma. 

® See F. Muller, Bot. Zdtung^ 1868, p. 630 \ Fert. op Orchids^ 
Ed. II., p. 171. 
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Acropera now in flower, and have no doubt that some insect, iMUx 
with a tuft of hairs on its tail, removes by the tuft, the poJlinia, 
and inserts the little viscid cap and the long pedicel into the 
narrow stigmatic cavity, and leaves it there with the polkn- 
masses in close contact with, but not inserted into, the st%^ 
matic cavity. I find I can thus fertilise the flowers, and so 
I can with Stanhopea^ and I suspect that this is the case With 
your Notylia, But I have lately had an orchis in flowef.— 
viz. Acineta, which I could not anyhow fertilise. Dr. Hilder 
brand lately wrote a paper ^ showing that with some orchids 
the ovules are not mature and are not fertilised until months 
after the pollen-tubes have penetrated the column, and you 
have independently observed the same fact, which I never 
suspected in the case of Acropera, The oc^umn of such 
orchids must act almost like the spermatheca of insects- 
Your orchis with two leaf-Iike stigmas is new to me ; but 
I feel guilty*at your wasting your valuable time in makif^ 
such beautiful drawings for my amusement 

Your observations on those plants being sterile which grow 
separately, or flower earlier than others, are very interesting 
to me: they would be worth experimenting on with other 
individuals. I shall give in my next book several cases of 
individual plants being sterile with their own pollen. I have 
actually got on my list Eschscholtzia ^ for fertilising with its 
own pollen, though I did not suspect it would prove sterile, 
and I will try next summer. My object is to compare the 
rate of growth of plants raised from seed fertilised by pollen 
from the same flower and by pollen from a distinct plant, and 
I think from what I have seen I shall arrive at interesting 
results. Dr. Hildebrand ® has lately described a curious case 
of Corydalis cava which is quite sterile with its own pollen, 
but fertile with pollen of any other individual plant of the 
species. What I meant in my paper on Linum about plants 
being dimorphic in function alone, was that they should be 
divided into two equal bodies functionally but not structurally 
different. I have been much interested by what you say on 
seeds which adhere to the valves being rendered conspicuous. 

^ Bot. Zeitung^ 1863, 1865. 

* See Animals and Plants^ II_^ Ed. Ii., p. 118. 

® Intemat. Hort* Congress^ Londofi, 1866, quoted in Variation of 
Animals and Plants^ Ed. ii., Vol. II., p. 113* 
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LMwAyjYou win tee in the new edition of the why! haie; 

■Haded to the beauty and bright colours of fruit; after writii^ 
this it troubled me that I remembered to have seen brilliahtiy ^ 1 
coloured seed, and your view occurred to me. There 
species of peony in which the inside of the pod is crimson , ‘ | 
the seeds dark purple. I had asked a friend to send me . '4 
of these seeds, to see if tihey were covered with anything whic^ f 
could prove attractive to birds. I received some seeds-itbi 
day after receiving your letter, and I must own that the fleshy y! 
covering is so thin that I can hardly believe it would^f^' 
birds to devour them ; and so it was in an analogous C8^,^ vf 
with Passijtom graalis. How is this in the cases mentio^.;;;5 
by you ? The whole case seems to me rather a striking ■oBey:^|:^ 
I wish I had heard of Mikcttid being a leaf-climber befc®e. 
your paper* was printed, for we thus get a good gradattowi 
from M. scandtns to Mutisia, with its little modified, leaM^, 
tendrils. 

I am glad to hear that you can confirm (but render sUH 
more wonderful) Hackel’s most interesting case of Unope. 
Huxley told me that he thought the case would somehow be 
explained away. 

To F. Muller. 

I.ni« 674 Down [Received Jan. 24tU, 1867]. 

1 have «) much to thank you for that I hardly know how 
Iti licuin I have received the bulbils of Oxahs, and your 
interesting letter of October ist. I planted half the 
liulh'-. .m.l will plant the other half in the spring. The case 
sci ins 1“ very curious, and until trying some experimen 
in crussing 1 can form no conjecture what the aborbon of Ae 
stamen, in so irregular a manner can signify. But I fear 
fr.,m wli.»t you say the plant will prove sterile, like so many 
Cr. «WcI. >»gcly by bud, of vanom 

^ ‘^ince 1 ask. d you about Oxal/s, Dr. Hildebrand has pub- 

* m "| 1 . aho'- ioB '»>« a uroat number of apecos a,a 

.,>b„vrKd.Tv;,'T8«,p.a3»- Adi»n<«.tt.onra 

f nf -« - 

.*n« i,f SS “SrbaSb 4? 

/.iHM. Sill. Journ. IX., p- 344- 
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trimorphic, like Lythrum, but he has tried hardly any jv^ter 674 
experiments.^ 

I am particularly obliged for the information and 
specimens of Cordia? and shall be most grateful for seed- 
I have not heard of any dimorphic species in this family. 

Hardly anything in your letter interested me so much as 
your account and drawing of the valves of the pod of one 
of the Mimoseae with the really beautiful seeds. I will send 
some of these seeds to Kew to be planted. But these 
seeds seem to me to offer a very great difficulty. They do 
not seem hard enough to resist the triturating power of the 
gizzard of a gallinaceous bird, though they might resist 
that of some other birds; for the skin is as hard as ivory. 

I presume that these seeds cannot be covered with any 
attractive pulp ? I soaked one of the seeds for ten hours in 
warm water, which became only very slightly mucilaginous. 

I think I will try whether they will pass through a fowl un¬ 
injured.^ I hope you will observe whether any bird devours 
them ; and could you get any young man to shoot some and 
observe whether the seeds are found low down in the intes¬ 
tines? It would be well worth while to plant such seeds 
with undigested seeds for comparison. An opponent of ours 
might make a capital case against us by saying that here 
beautiful pods and seeds have been formed not for the good 
of the plant, but for the good of birds alone. These seeds 
would make a beautiful bracelet for one of my daughters, if 
I had enough. I may just mention that Euonymus europcsus 
is a case in poin;t: the seeds are coated by a thin orange 

^ Hildebrand’s work, published in the Monatsb, d. Akad, d, Wiss. 

Berlin^ 1866, was chiefly on herbarium specimens. His experimental 
work was published in the Bot. Zeitung^ 1871. 

* Cordiaceae: probably dimorphic. 

® The seeds proved to be those of Adenanthera pavonina. The 
solution of the difficulty is given in the following extract from a letter 
to Muller, March 2nd, 1867 : “ I wrote to India on the subject, and I hear 
from Mr. J. Scott that parrots are eager for the seeds, and, wonderful as 
the fact is, can split them open with their beaks ; they first collect a large 
number in their beaks, and then settle themselves to split them, and in 
doing so drop many ; thus I have no doubt they are disseminated, on 
the same principle that the acorns of our oaks are most widely dissemi¬ 
nated.” Possibly a similar explanation may hold good for the brightly 
coloured seeds of Abrus precatorius. 
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6741 layer, which I find is sufficient to cause them to be devourekt" 
by birds. 

I have received your paper on Martha \Pasoqueria i]; it 
is as wonderful as the most wonderful orchis; Ernst Hack^ 
brought me the paper and stayed a day with me. I have 
seldom seen a more pleasant, cordial, and frank man, 
is now in Madeira, where he is going to work chiefly bty 
the Medusae. His great work is now published, and I havb 
a copy; but the german is so difficult I can make out'^buW 
little of it, and I fear it is too large a work to be translat©<|l"^ 
Your fact abput the number of seeds in the capsule of 
MtxscUlaria^ came just at the right time, as I wished to'^vi^; 
one or two such facts. Does this orchid produce mam^^ 
capsules? I cannot answer your question al^ut the aeriat 
roots of Catasetum, I hope you have received the nej#' 
edition of the Origin, Your paper on climbing plants^ 
printed, and I expect in a day or two to receive the spare 
copies, and I will send off three copies as before stated, and 
will retain some in case you should wish me to send them^ 
to any one in Europe, and will transmit the remainder to 
yourself. 


Letter 675 To F. Miiller. 

' Down [received Feb. 24th, 1867]. 

Your letter of Nov. 2nd contained an extraordinary 
amount of interesting matter. What a number of dimorphic 
plants South Brazil produces : you observed in one day as 
many or more dimorphic genera than all the botanists in 
Europe have ever observed. When my present book is 
finished 1 shall write a final paper upon these plants, so that 
I am extremely glad to hear of your observations and to see 
the dried flowers ; nevertheless, I should regret much if I 
prevented you from publishing on the subject. Plumbago^ 
is quite new to me, though I had suspected it. It is curious 
how dimorphism prevails by groups throughout the world, 
showing, as I suppose, that it is an ancient character; thus 


^ Bot. Zeitung^ 1866. 

* See Animals and Plants^ Ed. ii., Vol. II., p. 115. 
® Linn, Soc. Journal^ IX., 1867, p. 344. 

Plumbago has not been shown to be dimorphic. 
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Hedyotis'^ is dimorphic in India; the two other genera in £^^4^ 
same sub-family with Vtllarsia are dimorphic in Europe and^ 

Ceylon; a sub-genus olEiythroxylon^ is dimorphic in Ceylon,^ 
and Oxalis with you and at the Cape of Good Hope. If 
you can find a dimorphic Oxdlis it will be a new point, for 
all known species are trimorphic or monomorphic. The case 
of Convolvulus will be new, if proved. I am doubtful about 
GssfiBTiu^ and have been often myself deceived by varying 
length of pistil. A difference in the size of the pollen-grains 
would be conclu^ve evidence ; but in scsne cas^ experiments 
by fertilisation <mn alone decide the point As yet I know 
of no case of dimorphism in fiowers which are very irregular; 
such .flowers being apparently always ^ffidehtlyvisited and 
cross^ by insects. ; ^ . r. 

To F. Miiller. I^er 676 

Down, April 22nd [1867]. 

I am very sorry your ipapers on climbing plants never 
reached you. They must be lost, but I put the stamps on 
myself and I am sure they were right I despatched on the 
20th all the remaining copies, except one for myself. Your 
letter of March 4th contained much interesting matter, but I 
have to say this of all your letters. I ani particularly glad 
to hear that Oncidium jiexuosum^ is endemic, for I always 
thought that the cases of self-sterility with orchids in hot¬ 
houses might have been caused by their unnatural conditions, 

I am glad, also, to hear of the other analogous cases, all of 
which I will give briefly in my book that is now printing. 

The lessened number of good seeds in the self-fertilising 
Epidendrums is to a certain extent a new case. You suggest 

^ Hedyotis was sent to Darwin by F. Muller; it seems possible, there¬ 
fore, that Hedyotis was written by mistake for some other Rubiaceous 
plant, perhaps Oldenlandia^ which John Scott sent him from India. 

* No doubt Sethia. 

^ Neither Convolvulus nor Gesnerial^2.vt been shown to be dimorphic. 

^ See Animals and Plants^ Ed. ii., Vol. II., p. 114. Observations on 
Oncidium were made by John Scott, and in Brazil by F. Miiller, who 
“ fertilised above one hundred flowers of the above-mentioned Oncidium 
flexuosum^ which is there endemic, with its own pollen, and with that 
taken from distinct plants ; all the former were sterile, whilst those 
fertilised by pollen from any other ^lant of the same species were 
fertile.” 
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growth of plants produced from 
seeds. I began this work last autu«^ 
in some cases, has been very striking ; but only,’ 
^ y^t judge, with exotic plants which do not get 

l^y Cios^ by insects in this country. In sorhe of the^ 
it 4 s really a woiKierful physiological fact to see the 
<K|fetence of growth in the plants froduced from self-fertilised 
Ja®4 seeds, botil pt^nced: by the same parent-plant; 

pollai which ha^ been used for the cross having been 
takm &om a distinct plant that grew in the same flower-^j^Ot 
thante for the dimorphic Rubiaceous plant. Three of 
jsouf-FiumbQgos have germinated, but not as yet any 
t|^ L^obetfebs. ,. Have you ever thought of publishing a workv 
which might contain miscellaneous observations on all branches ' 
of Natural History, with a short description of the country 
and of any excursions which you might take ? I feel certain 
that you might make a very valuable and interesting book, 
for every one of your letters is so full of good observations. 
Such books, for instance Bates* Travels on the Amazons^ are 
very popular in England. I will give your obliging offer 
about Brazilian plants to Dr. Hooker, who was to have come 
here to-day, but has failed. He is an excellent good fellow, 
as well as naturalist. He has lately published a pamphlet,^ 
which I think you would like to read; and I will try and 
get a copy and send you. 


Letter 677 


To F. Muller. 

The following refers to the curious case of Eschscholtzia described in 
Cross and Self-Fertilisation^ pp. 343-4. The offspring of English plants 
after growing for two generations in Brazil became self-sterile, while the 
offspring of Brazilian plants became partly self-fertile in England. 


Jan. 30th [1868]. 

. . . The flowers of Eschscholtzia when crossed with pollen 
from a distinct plant produced 91 per cent, of capsules ; when 
self-fertilised the flowers produced only 66 per cent, of capsules. 
An equal number of crossed and self-fertilised capsules con¬ 
tained seed by weight in the proportion of 100 to 71. 



^ Sir J, D. Hookeris lecture on Insular Floras, given before the British 
Association in August, 1866, is doubtless referred to. It appeared in the 
Gardener^ Chronicle^ and was published as a pamphlet in January, 1867. 
This fact helps to fix the date of the present letter. 
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NCTertheless, tiie selfrfi^tiUaed flcw«? jwduced an abundance itMm,4gf 
of s^d. I eaiclose a few ccoased seed^iin J^pes that you wiU 
raise, a plant, .cover it wth a net, and, observe .^hetW it fe 
self-fertile; at the same 'time allowing several unpovere# 
plants to jHodttoecapsafcsjifor the steniiity fOTmerly .oIjserved 
by you seems to me vety curimis. 

To F, hlUller. Letter 678 

Down, Noyl asih [iS^J. 

-You end yoHT letter !of S^tember 9tb,^,saying that Hi 
is a ivdry dull one ^ indeed^ you a»ke a' very great mistake, 
for it afacflit»ds with intere&tisg facts and thoughts. Your 
account of tihe tmneness of the birds which apparently have 
wandered from the interiorj is very curious. Blit I must 
begin on another subject; there has been a great and very 
vexatious, but unavoidable delay in the publication of your 
book.^ Prof. Huxley J^rees with me that Mr. Dallas is 
by far the best translator, but he is much overworked and 
had not quite finished the translation about a fortnight ago. 

He has charge of the Museum at York, and is now trying to 
get the situation of Assistant Secretary at the Geologicsd 
Society; and all the canvassing, etc., and his removal, if he 
gets the place, will, I fear, cause more than a month’s delay in 
the completion of the translation; and this I very much regret. 

I am particularly glad to hear that you intend to repeat 
my experiments on illegitimate offspring, for no one’s observa¬ 
tions can be trusted until repeated. You will find the work 
very troublesome, owing to the death of plants and accidents 
of all kinds. Some dimorphic plant will probably prove too 
sterile for you to raise offspring; and others too fertile for 
much sterility to be expected in their offspring. Primula is 
bad on account of the difficulty of deciding which seeds may 
be considered as good. I have eai-nestly wished that some 
one would repeat these experiments, but I feared that years 
would elapse before any one would take the trouble. I re¬ 
ceived your paper on Bignonia ^ in Bot, Zeit., and it interested 

^ Facts and Arguments for Darwin, 1869, a translation by the late 
Mr. Dallas of F. Muller’s Fiir Darwin, 1864 : see V0I. I., Letter 227. 

» See Variation of Animals and Plants, Ed. II., VoL II., p. 117. Fritz 
Muller’s paper, “ Befruchtungsversuche an Cip6 alho {Bignonia)f 
Botanische Zeitung, Sept. 25th, 1868, p. 625, contains an interesting 

VOL. II. 23 
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Lett« 6f8 The - f am convinced that if you can prove that a plant 

growing in a distant place under different conditions, is mote 
effective* ki fertilisation than one growing close hy, you will 
m^e a gveat step in the essence of sexual reproduction. 

' Prof; Asa Gray and Dr. Hooker have been staying her®., 
and, oddly enough, they knew nothing of your paper on 
Martha} though the former was aware of the curious moVe- 
' ments of the stamens, but so little understood the structure 
of the plant that he thought it was probably a dimorphic 
species. Accordingly, I showed them pour drawings and 
gave them a little lecture, and they were perfectly charmed 
with your‘account; Hildebrand* has repeated his experk 
ments on potatoes, and so have I, but this summer with no 
result. 


Letter 679 To F. Muller. 

Down, March 14th [1869]. 

I received some time ago a very interesting letter from 
you with many facts about Oxa/ts, and about the non-seeding 
and spreading of one species. I may mention that our 
common 0. acetasella varies much in length of pistils and 
stamens, so that I at first thought it was certainly dimorphic, 
but proved it by experiment not to be so. Boiseria ^ has after 
all seeded well with me when crossed by opposite form, but 
very sparingly when self-fertilised. Your case of Faramea*^ 

foreshadowing of the generalisation arrived at in Cross and Self-Fertilisa¬ 
tion, Miiller wrote: “ Are the three which gprow near each other 
seedlings from the same mother-plant or perhaps from seeds of the same 
capsule ? Or have they, from growing in the same place and under the 
same conditions, become so like each other that the pollen of one has 
hardly any more effect on the others than their own pollen ? Or, on the 
contrary, were the plants originally one— i,e.^ are they suckers from a 
single stock, which have gained a slight degree of mutual fertility in the 
course of an independent life ? Or, lastly, is the result ‘ ein neckische 
Zufall.^ ” (The above is a free translation of Muller’s words.) 

^ F. Miiller has described (Sol. Zeitung^ 1866, p. 129) the explosive 
mechanism by which the pollen is distributed in Martha {Posoquerid) 
fragrans. He also gives an account of the remarkable arrangement for 
ensuring cross-fertilisation. See Forms of Flowers^ Ed. n., p. 131. 

* See Letter 206, Vol. I. 

® This perhaps refers to Boissiera {Ladizabala), 

* See Forms of Flowers^ Ed. li., p. 129. Faramea is placed among 
the dimorphic species. 
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astonishes me. Are you sure there is no mistake ? The r^ter 
difference in size of flower and wonderful difference in size 
and structure of pollen^grains naturally make me rather 
sceptical. I never fail to admire and to be ^rprised at tbt 
number of points to which you attrad. I go on slowly at 
my next book, and thoi^h I never am idle, I make but slow 
progress ; for I am often interrupted by being unwell, and my 
subject of sexual selection has grown into a very large one. 

I have also had to correct a new edition of my Origin} and 
this has takeik tne six weeks, for science progresses at railroad 
speed. = I cannot tell y^u how rejoiced I am that your book 
is at last out) for whether if sells latgely or not, I am certain 
4 will produce a great effect on all capable judges,, though 
these are few in number. 

P.S.—I have just received your letter of Jam 12th. I 
am greatly interested by what you say on Eschscholtzia ; I 
wish your plants had succeeded better. It seems pretty clear 
that the species is much more self-sterile under the climate of 
Brazil than here, and this seems to me an important result^ 

I have no spare seeds at present, but will send for some from 
the nurseryman, which, though not so good for our purpose, 
will be worth trying. I can send some of my own in the. 
autumn. You could simply cover up separately two or three 
single plants, and see if ihey will seed without aid,—mine did 
abundantly. Very many thanks for seeds of Oxalis ; how I 
wish I had more strength and time to carry on these experi¬ 
ments, but when I write in the morning, I have hardly heart 
to do anything in the afternoon. Your grass is most wonder¬ 
ful. You ought to send account to the Bot, Zeitung. Could 
you not ascertain whether the barbs are sensitive, and how 
soon they become spiral in the bud ? Your bird is, I have no 
doubt, the Molothrus mentioned in my Journal of Travels^ 
p. 52, as representing a North American species, both with 
cuckoo-like habits. I know that seeds from same spike 
transmitted to a certain extent their proper qualities; but 
as far as I know, no one has hitherto shown how far this 
holds good, and the fact is very interesting. The experiment 
would be well worth trying with flowers bearing different 
numbers of petals. Your explanation agrees beautifully with 


^ The 5th edition. 
® See Letter 677. 
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679 tfee hypotbi^te of pangea^is, and delights me. If you try 
Qther cas^Sj da draw up a paper on the subject of inb^itahce 
af separate flowers the Bet- Zeitung or some journal. 
Most me^, aSifar as my experieiice goes, are too ready to 
publish, but you seem to enjoy making most interesting 
observations ,and discoveries, and are sadly too slow in 
publishing. : - ' 

Letter 680 To F. Muller. 

, j Barmoutji, 

I received your last letter shortly before leaving home 
this place. Owing to this dause and to having been more 
unwell than usual I have been very dilatory in writing tb'yoU. 
When I last heard, about six or eight weeks ago, from Mr. 
Murray, one hundred copies of your book ^ had been sold, and 
I daresay five hundred may now be sold. This will quite 
repay me, if not all the money ; for I am sure that your book 
will have got into the hands of a good many men capable of 
understanding it: indeed, I know that it has. But it is too 
deep for the general public. I sent you two or three reviews— 
one of which, in the Athenaum^ was unfavourable ; but this 
journal has abused me, and all who think with me, for many 
years. 1 enclose two more notices, not that they are worth 
sending : some other brief notices have appeared. The case 
of the Abutilon ^ sterile with some individuals is remarkable : 
I believe that I had one plant of Reseda odorata which was 
fertile with own pollen, but all that I have tried since were 
sterile except with pollen from some other individual. I 
planted the seeds of the Abutilon^ but I fear that they were 
crushed in the letter. Your Eschscholtzia plants were growing 
well when I left home, to which place we shall return by the 
end of this month, and I will observe whether they are self- 
sterile. I sent your curious account of the monstrous Begonia 
to the Linnean Society,^ and I suppose it will be published 
in the Journal, I sent the extract about grafted orange trees 

^ Facts and Arguments for Darwin^ 1869 : see Vol. L, Letter 227. 

* Athenceum^ 1869, p. 431. 

® “ Bestaubungsversuche an Abutilon-Arten.” Jenaische Zeitschr,^ VII., 
1873, p. 22. 

* “ On the Modification of the Stamens in a Species of Begonia.” 
Joum, Linn, Soc.^ XL, 1871, p. 472. 





F. li^tL'SR 


18654-1881] 


35 ^? 


to \he Gmdeners CAranzck, wfeere ’it appea^d. I hav€ lately 680 
drawn, up some notes {or a French transl^ttion of my Orthis 
booki I took out your letters to make an abstract of yxDtir 
numerous discussions, but I found I Had riot strength or timid 
to do so, and this-^ cmised me greak r^tetl I pn the 
French edition] alluded to your n^ork, which will ^so be 
published in English,^ as you w 4 Il see in my paper, and whidi 
I will' send youl 

P^.—By an odd chance, since I wrote the begJnmng of 
this;letter, I have received one from Dt Hooker, who has 
been reading Fur Darwin ; he finds that he has not know¬ 
ledge enough for the first part^ but says that Chapters X. 
and XL strike as remarkably good” He is also par¬ 
ticularly struck with one of youi* highly p^^e3tive remarks 
iri the note to p. 119. . Assuredly .all w^p reidyour book wiU 
greatiy prolit by it, and I rejoice that it has appeared in 
English. 

To F. Muller. Letter 681 

Downy Dec. ist [1869]. 

I am much obliged for your letter of October i8th, with 
the curious account of Abutilon^ and for the seeds. A friend 
of mine, Mr. Farrer, has lately been studying the fertilisation 
of Passiflora^ and concluded from the curiously crooked 
passage into the nectary that it could not be fertilised by hum¬ 
ming-birds ; but that Tacsonia was thus fertilised. Therefore 
I sent him the passage from your letter, and I enclose a copy 
of his answer. If you are inclined to gratify him by making 
a few observations on this subject I shall be much obliged, 
and will send them on to him, I enclose a copy of my rough 
notes on your Eschscholtzia^ as you might like to see them. 
Somebody has sent me from Germany two papers by you, 
one with a most curious account of Alisma} and the other on 
crustaceans. Your observations on the branchiae and heart 
have interested me extremely. 

Alex. Agassiz has just paid me a visit with his wife. He 


1 “Notes on the Fertilisation of Orchids.” Ann. Mag, Nat.Hist,^ 
1869, Vol. IV., p. 141. The paper gives an English version of the notes 
prepared for the French edition of the Orchid book. 

® See Letters 701 and 704. 

® See Letter 672. 
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letter 68i has been m England two or three months, and is now going 
to tour o^fOT; the Continent to see all the zoologists* We liked 
him very, much. He is a great admirer df yours, and he tells 
me that your correspondence and book first made him beliero 
in evolution. This must have been a great blow to his fatherj 
who,'as he tells me, is very well, and so vigorous that he can 
work twice as long as he (the son) can. 

Dr. Meyer has sent me his translation of Wallace's Malay 
ArchipelagOy which is a valuable ^ork; and as I have no use 
for the translation, I will this day forward it to you by posb 
but, to save postage, vid England. k ; 

Letter 682 To F. Mtiller. 

Down, May I2tli [1870]. 

I thank you for your two letters of December 15th and 
March 29th, both abounding with curious facts. I have been 
particularly glad to hear in your last about the Eschscholtzia ; ^ 
for I am now rearing crossed and self-fertilised plants, in 
antagonism to each other, from your semi-sterile plants, so 
that I may compare this comparative growth with that of the 
offspring of English fertile plants. I have forwarded your 
postcript about Passifloray with the seeds, to Mr. Farrer, who 
I am sure will be greatly obliged to you ; the turning up of 
the pendant flower plainly indicates some adaptation. When 
I next go to London I will take up the specimens of butter¬ 
flies, and show them to Mr. Butler, of the British Museum, 
who is a learned lepidopterist and interested on the subject. 
This reminds me to ask you whether you received my letter 
[asking] about the ticking butterfly, described at p. 33 of my 
Journal of Researches viz., whether the sound is in any way 
sexual ? Perhaps the species does not inhabit your island. 

The case described in your last letter of the trimorphic 
monocotyledon Pontederia’^ is grand. I wonder whether I 
shall ever have time to recur to this subject; I hope I may, 
for I have a good deal of unpublished material. 

^ See Letter 677, 

* Papilio feroniay a Brazilian species capable of making “ a clicking 
noise, similar to that produced by a toothed wheel passing under a 
spring cdXch.l^^Joumaly 1879, p. 34. 

® This case interested Darwin as the only instance of heterostylism 
in Monocotyledons. See Porms of Flowersy Ed. ll., p, 183. F. Miiller^s 
paper is in the Jenaiscke Zeitschrifty 1871. 
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* Thank you for telling me afeout the first-formed ^ 

having additional petals, stamens, carpds, etc, for it is a 
possible means of transition of form; it seems also connected 
with the fact on which I have insisted of pelork Sowers being 
so often terminal. As pelorism ^ ^is strongly mfeerited (and 
[I] have just got a curious case of this in a leguminous plant 
from India), would it not be worth while to fertilise some ^ 
your early flowers having additional organs with pojlen from 
a similar flower, and see whether you could not make a race 
thus characterised ? Some of your Abutilons have germinated, 
hut, I have, been very ^fortunate with most of your seed. 

* Yjcm will remember having, given me in -h fonner lett^ 
an account of a very curious popuku* belief in regard to 
subsequent progeny of asses, which teve borne mules; and 
now I have another case almost exactly like that of Lord 
Mortpn’s mare, in which it is said the shape of the hoofs in 
the subsequent progeny are affected (Pangenesis will turn 
out true some day !) ® 

A few months ago I received an interesting letter and 
paper from your brother, who has taken up a new and good 
line of investigation, viz., the adaptation in insects for the 
fertilisation of flowers. 

The only scientific man I have seen for several months 
is Kolliker, who came here with Gunther, and whom I liked 
extremely. 

I am working away very hard at my book on man and on 
sexual selection, but I do not suppose I shall go to press till 
late in the autumn. 


To F. Muller. Letter 683 

Down, Jan. 1st, 1874- 

No doubt I owe to your kindness two pamphlets® received 
a few days ago, which have interested me in an extraordinary 

^ See Letters 588, 589. Also Variation under Domestication^ Ed. il., 

Vol. I., pp. 388-9 

* See Animals and Plants, Ed. II., Vol. L, p. 435 - For recent work 
on telegony see Ewart’s “ Experimental Investigations on Telegony,” Phil. 

Trans. P. Soc., 1899. A good account of the subject is given in the 
Quarterly Review, 1899, p. 404. See also Letter 275, Vol. I. 

® This refers to F. Muller’s “ Bestaubungsversuche an Abutilon- 
Arten ” in the Jenaische Zeitschr., Vol. VIL, which are thus referred to by 
Parwip {f:ross and Self Pert., pp. 305-6): “Fritz MiilJ^r has shown by his 
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683 degree. It is^ quite new tc^ me what yon show about the 
effects of relationship in hybrids—that is to say, as far a^ 
dfcect proof is concerned. I felt hardly atiy -doubt on the 
subject, from the fact of hybrids becoming more fertile when 
grown in number in nursery gardens,^ exactly the reverse-of 
what occurred with Gartner. The paper on Termites is even 
fetill more mteresting, and the analogy with cleistogene flowers 
is wonderful.^ The manner in which you refer to my chapter 
on crossing is one of the most elegant compliments which I 
fefeve ever received. 

I -have directed to* be^sent to you Belt’s Nicuragna^ Which 
seems to me the best Na;tural History book of travels ever 
published. Pray look to what he says about the leaf-carryitlg 
ant storing the leaves up in a minced state to generate 
mycelium, on which he supposes that the larvae feed. ' Now, 
could you open the stomachs of these ants and examine 
the contents, so as to prove or disprove this remarkable 
hypothesis ? * 

Letter 684 To F. Miiller. 

Down, May 9th, 1877. 

I have been particularly glad to receive your letter of 
March 25th on Pontederia, for I am now printing a small 
book on heterostyled plants, and on some allied subjects.., 
I feel sure you will not object to my giving a short account 
of the flowers of the new species which you have sent me. 

I am the more anxious to do so as a writer in the United 

valuable experiments on hybrid Abutilons, that the union of brothers 
and sisters, parents and children, and of other near relations is highly 
injurious to the fertility of the offspring.” The Termite paper is in the 
same volume (viz., VII.) of the Jenaische Zeitschr, 

^ When many hybrids are grown together the pollination by near 
relatives is minimised. 

* On the back of his copy of Muller’s paper Darwin wrote : “ There 
exist imperfectly developed male and female Termites, with wings much 
shorter than those of queen and king, which serve to continue the species 
if a fully developed king and’ queen do not after swarming (which no 
doubt is for an occasional cross) enter [the] nest. Curiously like cleisto- 
gamic flowers.” 

* The hypothesis has been completely confirmed by the researches 
of Moller, a nephew of F. Muller’s: see his Brasilische Pilzblumen 
{Botan, Mittheilgn, aus den Tropen^ brsg. von A. F. W. Schimper, 
Hefty), 
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States has described a species, and seems to doubt whether lig| 
it is heterostyled, for he thinks, die difference in the lei^th of 
the -pistil depends merely on its growth 1 In my new book 
I shall use all the information a^id specimens whi^you have 
s^t me with re^ct to the heterostyled jdanitsi, and 3^diir 
published notices. 

One chapter wiB be devoted to cleistogamic species, and 
I will just notice yonr new grass case. My son Francis 
desires me to thank yon much for your kindness with respect 
to the plants? which bury thdr seeds. i 

•I ne^^r fsttl ?fe6 fed ia^tpnisked, iwh^ I receive one dF your 
Mtersj at ths^ dumber of new fkcts.you are contitiuaily ote^rv- 
ing. With lespect im the gr^tsupp^esed sabfcerranean animat, 
may not the belief have arisen from the natives lia?vii^ 
seen large skeletons embedded in clMEs ? I remembek frndcng 
on the banks of the Parana a skeleton of a Mastodon, and the 
Gauchos concluded that it was a burrowing animal like the 
Bizcacha.^ 

To F. Muller. Letter 

Down, May 14th [1877]. 

I wrote to you a few days ago to thank you about Ponte- 
deria^ and now I am going to ask you to add one more to the 
many kindnesses which you have done for me. I have made 
many observations on the waxy secretion on leaves which 
throw off water {e,g,^ cabbage, Tropoedlum), and I am now 
going to continue my observations. Does any sensitive 
species of Mimosa grow in yoirr neighbourhood ? If so, will 
you observe whether the leaflets keep shut during long-con¬ 
tinued warm rain. I find that the leaflets open if they are 
continuously syringed with water at a temperature of about 
19° C., but if the water is at a temperature of 33—35° C., they 
keep shut for more than two hours, and probably longer. If 
the plant is continuously shaken so as to imitate wind the 

1 On the supposed existence in Patagonia of a gigantic land-sloth, 
see Natural Science^ XIII., 1898, p. 288, where Ameghino’s discovery 
of the skin of Neomylodon listai was practically first made known, since 
his privately published pamphlet was not generally seen. The animal 
was afterwards identified with a Glossotherium^ closely allied to Owen’s 
G. Darwini^ which has been named Glossotherium listai or Grypotherium 
domestcium. For a good account of the discoveries see Smith Woodward 
in Natural Science^ XV., 1899, p. 351, where the literature is given- 
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iMitt 68s leaflets soon open* How is this with the native plants during 
a windy day ? I find that some other plants^for instanoe^ 
Desmodium and Cassia —when syringed with water, place their 
leaves so that the drops fall quickly off; the position assumed 
differing somewhat from that in the so-called sleep. Would 
you be so kind as to observe whether any [other] plants place 
their leaves during rain so as to shoot off the water; and if 
there are any such I should be very glad of a leaf or two to 
ascertain whether they are coated with a waxy secretion.^ 

There is another and very different subject, about which I 
intend to write, and should be very glad of a little information. 
Are earthworms (Lumbricus) common in S. Brazil,^ and do 
they throw up on the surface of the ground numerous castings 
or vermicular masses such as we so commonly see in Europe? 
Are such castings found in the forests beneath the dead 
withered leaves ? I am sure I can trust to your kindness to 
forgive me for asking you so many questions. 

To F. Muller. 

Letter 686 Down, July 24th, 187S. 

Many thanks for the five kinds of seeds ; all have germi¬ 
nated, and the Cassia seedlings have interested me much, and I 
daresay that I shall find something curious in the other plants. 
Nor have I alone profited, for Sir J. Hooker, who was here on 
Sunday, was very glad of some of the seeds for Kew. I am 
particularly obliged for the information about the earthworms. 
I suppose the soil in your forests is very loose, for in ground 
which has lately been dug in England the worms do not come 
to the surface, but deposit their castings in the midst of the 
loose soil. 

I have some grand plants (and I formerly sent seeds to 
Kew) of the cleistogamic grass, but they show no signs of 
producing flowers of any kind as yet. Your case of the 
panicle with open flowers being sterile is parallel to that of 
Leersia oryzoides, I have always fancied that cross-fertilisation 
would perhaps make such panicles fertile.® 

1 See Letters 737-41. 

* F, Muller's reply is given in Vegetable Mouldy p. 122. 

* The meaning of this sentence is somewhat obscure. Darwin 
apparently implies that the perfect flowers, borne on the panicles which 
occasionally emerge from the sheath, might be fertile if pollinated from 
another individual. S^e Forms of Flo'v^ers^ p. 334, 
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I am working away as. bard 33 I can at all the multifeuious r^^ 
kinds of movements of plants, and am trying to reduce 
them to some simple rules, but wbetlw -I shall succeed I do 
not know, 

I have sent the curious lepidopteron case lo Mr. Meldoku 


. F. Muller to C. Darwin. ] 

In Novemb^, 1880, on receipt of an acccwint of a flood in Brazil from 
winch Fritz MiiHer had harely escaped with his life 
III.,,242); Darwin immediately wrote to H^ianh 'MtiBer begging to 
ta^lp in majd^ good any loss in .books or scientific instru- 
ipenlts that l^s brother had sustained. It i§ this offer of help that is 
referred to in the first paragrairfi ^e following letter: Darwin repots 
the offe!f in Letter 690. 

Bltimenau, Sa Cathariaa, Bra^, i88i« 

I do not know how to express [to] you my deep heartfelt 
gratitude for the generous offer which you made to my 
brother on bearing of the late dreadful flood of the Itajahy. 
From you, dear sir, I should have accepted assistance without 
hesitation if I had been in need of it; but fortunately, though 
we had to leave our house for more than a week, and on 
returning found it badly damaged, my losses have not been 
very great. 

I must thank you also for your wonderful book on the 
movements of plants, which arrived here on New Year's Day. 

I think nobody else will have been delighted more than I 
was with the results which you have arrived at by so many 
admirably conducted experiments and observations; since I 
observed the spontaneous revolving movement of Alisma I 
had seen similar movements in so many and so different 
plants that I felt much inclined to consider spontaneous 
revolving movement or circumnutation as common to all 
plants and the movements of climbing plants as a special 
modification of that general phenomenon. And this you 
have now convincingly, nay, superabundantly, proved to be 
the case. 

I was much struck with the fact that with you Maranta 
did not sleep for two nights after having its leaves violently 
shaken by wind, for here we have very cold nights only after 
storms from the west or south-west, and it w'ould be very 
Strange if the leaves of our numerous species of Marantace?? 
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lietter should be prevented by the^e storms to assume iisual 
hoctJurnal position, juSt when-nocturnal radiation was' most & 
be feared. It is rather sttange, also, that Phaseolus mdgatu 
should not sleep during the early part of the summer, 
the leaves are most likely to be injured during cold nights. 
On the contrary, it would not do any harm to many sub¬ 
tropical plants, that tJheir leaves must be well illuminated 
during the day in order that they may assume at night a 
vertical position ; for, in our climate at least, cold nights are 
always preceded by sunny days. , 

Of ndarly allied plants sleeping very differently I cafri 
you some more instances. In the genus Olyfa (at leahf, 
the one species observed by me) the leaves bend down vei^I 
cally at night; now, in Endlicher*s Genera plantarum tl 5 s 
genus immediately precedes Strephium^ the leaves of which 
you saw rising vertically. 

In one of two species of PhyllantJms^ growing as weeds 
near my house, the leaves of the erect branches bend upwards 
at night, while in the second species, with horizontal branches, 
they sleep like those of Phyllanthus Niruri or of Cassia. In 
this second species the tips of the branches also are curled 
downwards at night, by which movement the youngest leaves 
are yet better protected. From their vertical nyctitropic 
position the leaves of this Phyllanthus might return to 
horizontality, traversing 90°, in two ways, either to their own 
or to the opposite side of the branch ; on the latter way no 
rotation would be required, while on the former each leaf must 
rotate on its own axis in order that its upper surface may be 
turned upwards. Thus the way to the wrong side appears to 
be even less troublesome. And indeed, in some rare cases I 
have seen three, four or even almost all the leaves of one side 
of a branch horizontally expanded on the opposite side, with 
their upper surfaces closely appressed to the lower surfaces of 
the leaves of that side. 

This Phyllanthus agrees with Cassia not only in its manner 
of sleeping, but also by its leaves being paraheliotropic.^ Like 
those of some Cassice its leaves take an almost perfectly 
vertical position, when at noon, on a summer day, the sun is 

^ Paraheliotropism is the movement by which some leaves temporarily 
direct their edges to the source of light. See Movements of Plants^ 
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ne;arly in the‘^lenith; but I doubt whether this par^teluw 
tropism will be observable in Epgland. To-day, though 
tinuing to be fully exposed to the sun, at 3 the Jfav^ 
had already returia^ to a nearly .horizc«ital position, As soon 
there are ripe seeds I , will send you soina; ©f/our other 
species of PhyllafUkus I enclose a few seeds in ktstec 
In several species of Hedychium the lateral halves of ^ 
leaves, wh€ff| :^posed to bright sunshine, bend downwards so 
that the lateral margins meet It curious that a hyWd' 
garden show^ sea^qely any trace of this 
while .bpthi parent species are veiy 
paraijei^r<^c, . , . 

.Might not the inegnajityof the cptyl^naoCi^^^ and 
of Pa^ira be attributed to t^e pr^ssi^e* wWph tbe ^^;al 
embryos endosed, in the same seed exei^ ?pon ^ach other? 

I do not know P^hiru aquatica^ but [in] a species, of which I 
have a tree in my garden, all the seeds are polyembryonic, 
and so were almost all the seeds of Citrus which I examined* 
With Coffea arahica also seeds including two embryos are 
not very rare ; but I have not yet observed whether in this 
case the cotyledons be inequal. 

I repeated to-day Duval-Jouve’s measurements^ on Bryo- 
phyllum calycinum ; but mine did not agree with his; they 
are as follows:— 

Distances between the tips of the upper pair of leaves. 


January 9lh, i88i 

3 A.M. 

I P.M. 

6 P.M. 

First plant 

54 nun. 

. . 43 mm. 

36 mm. 

2nd 


. 28 „ 

• • 25 „ 

- • 23 „ 

3rd 

» 

. 28 „ 

- • 27 „ 

• - 27 „ 

4th 

jj 

. 51 » 

, , 4^ jj 

• ■ 39 „ 

5th 

» 

. 61 ,, 

- . 52 „ 

• • 45 » 



222 

193 

170 


To F. Muller, Letter 688 

Down, Feb. 23rd, 1881. 

Your letter has interested me greatly, as have so many 
during many past years. I thought that you would not 

' Power of Move^nent in Plants^ p. 237. F. Miiller^s measurements 
show, however, that there is a tendency in the leaves to be more highly 
inclined at night than in the middle of the day, and so far they agree 
with Duval-Jouve’s results. 
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Letter 6 $S object to my publishing in Nature ^ &ome of the more striking 
facts about the movements of plants, with a few remarks 
add^ to show the bearing of the facts. The case of the 
Phyllmthus^ which turns up its leaves on the wrong side, 
is most extraordinary and ought to be further investigated. 
Do the leaflets sleep on the following night in the usual 
manner? Do the same leaflets on successive nights move 
in the same strange mknrier ? 1 was particularly glad to 

hear of the strongly marked cases of paraheliotropism. I 
shall look out with much interest for the publication about 
the figs.^ The creatures which you sketch are marvellous^ 
and I should not have guessed that they were hymehopterai 
Thirty or forty years ago I read all that I could find about 
caprification, and was utterly puzzled. I suggested 
Dr. Criiger in Trinidad to investigate the wild figs, in 
delation to their cross-fertilisation, and just before he died 
he wrote that he had arrived at some very curious results, 
but he never published, as I believe, on the subject. 

I am extremely glad that the inundation did not so 
greatly injure your scientific property, though it would have 
been a real pleasure to me to have been allowed to have 
replaced your scientific apparatus.*^ I do not believe that 
there is any one in the world who admires your zeal in 
science and wonderful powers of observation more than I 
do. I venture to say this, as I feel myself a very old man, 
who probably will not last much longer. 

P.S.—With respect to Phyllanthus^ I think that it would be 
a good experiment to cut off most of the leaflets on one side of 
the petiole, as soon as they are asleep and vertically dependent; 
when the pressure is thus removed, the opposite leaflets will 
perhaps bend beyond their vertically dependent position; if 
not, the main petiole might be a little twisted so that the 
upper surfaces of the dependent and now unprotected leaflets 
should face obliquely the sky when the morning comes. In 
this case diaheliotropism would perhaps conquer the ordinary 
movements of the leaves when they awake, and [assume] their 
diurnal horizontal position. As the leaflets are alternate, and 

‘ Nature^ March 3rd, i88i, p. 409. 

* See Letter 687. 

® F. Muller published on Caprification in Kosmos^ 1882. 

* See Letter 687. 
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as tile upper surface will lje somewhat exposed to the dawning «s 8 
light, it is perhaps diaheliotropism which explains ycwr extra¬ 
ordinary case. 

To F, Muller. Letter 689 

Down, Apiil I2t]^, 1881, 

I have delayed answering your last letter of Feb. 25th, 
as I was just sending to the printers the MS. of a very little 
book on the habits of earthworms, of which I will of course 
send you a copy when published. I , have iDeen very much 
interested by your new facts on parahdiotropism, as I think 
that they justify my giving a riame to this kind of movement, 
about which I long doubted. I have this morning drawn up 
an account of your observations, which I will send in a,few 
days to Nature} I have thought that you would not object 
to my giving precedence to paraheliotropism, which has been 
so little noticed. I will send you a copy of Nature when 
published. I am glad that I was not in too great a hurry 
in publishing about Lagerstrcemia? I have procured some 
plants of Melastomaceae, but I fear that they will not flower 
for two years, and I may be in my grave before I can repeat 
my trials. As far as I can imperfectly judge from my 
observations, the difference in colour of tie anthers in this 
family depends on one set of anthers being partially aborted. 

I wrote to Kew to get plants with differently coloured 
anthers, but I learnt very little, as describers of dried plants 
do not attend to such points. I have, however, sowed seeds 

' Nature^ 1881, p. 603. Curious facts are given on the movements 
of Cassia^ Phyllanthus sp., Desmodium sp. Cassia takes up a sunlight 
position unlike its own characteristic night-position, but resembling rather 
that of HcBwatoofylon (see Power of Movement^ fig. 153, p. 369). One 
species of Phyllanthus takes up in sunshine the nyctitropic attitude 
of another species. And the same sort of relation occurs in the genus 
Bauhinia, 

* Lagerstrcemia was doubtfully placed among the heterostyled plants 
(Fornts of Flowers^ p. 167). F. Muller’s observations showed that a 
totally different interpretation of the two sizes of stamen is possible. 

Namely, that one set serves merely to attract pollen-collecting bees, who 
in the act of visiting the flowers transfer the pollen of the longer stamens 
to other flowers. A case of this sort in Heeria^ a Melastomad, was 
described by Muller (Nature^ Aug. 4th, 1881, p. 308), and the view was 
applied to the cases of Lagerstroemia and Heteranthera at a later date 
{Nature^ 1883, p. 364). See Letters 620-30. 
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Letter 689 of two kinds, sugg^ted to me as probable. I bav^, therefore, 
l^Q exteemely glad to reoeive the seeds of H^t&rs^ith^ra 
rmiformis. As far as I can make out it is an aquatio pla»t; 
and whether I shall succeed in getting it to flower is doubt- 
' ful. Will you be so kind as to send me a postcard telling 
me in what kind of sfation it grows. In the course of next 
autumn or winter, I think that I shall put together my notes 
(if they seem worth publishing) on the use or meaning of 
“ bloom,’* ^ or the waxy secretion which makes some lekves 
glaucous. I think that I told you that my experiments'had 
led the to suspect that the movement of the leaves of Minima, 
Besmodimn and Cassia, when shaken and S}nnnged, was 
shoot off the drops of , water. If you are caught in heavy 
rain, I should be very tnuch obliged if you would keep th& 
notion in your mind, and look to the position of such leaves. 
You have such wonderful powers of observation that your 
opinion would be more valued by me than that of any other 
man. I have among my notes one letter from you on the 
subject, but I forget its purport I hope, also, that you may 
be led to follow up your very ingenious and novel view oh 
the two-coloured anthers or pollen, and observe which kind 
is most gathered by bees. 

Letter 690 Muller. 

[Patterdale], June 21st, 1881. 

I should be much obliged if you could without much 
trouble send me seeds of any heterostyled herbaceous plants 
(?>. a species which would flower soon), as it would be easy 
work for me to raise some illegitimate seedlings to test their 
degree of infertility. The plant ought not to have very small 
flowers. I hope that you received the copies of Nature^ 
with extracts from your interesting letters, and I was glad 
to see a notice in Kosrnos on Phyllanthus? I am writing this 

I See Letters 736-40. 

* Nature, March 3rd, 1881, Vol. XXIII., p. 409, contains a letter from 
C. Darwin on “ Movements of Plants,” with extracts from Fritz Mullet’s 
letter. Another letter, “ On the Movements of Leaves,” was published in 
Nature, April 28th, 1881, p. 603, with notes on leaf-movements sent to 
Darwin by Muller. 

s “Verirrte Blatter,” by Fritz Muller (Abrww, Vol. V., p. 141, 1881). 
In this article an account is given of a species of Phyllanthus, a weed 
in Muller’s garden. See Letter 687. 
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rwte; away from, my home, bat bdojre I left I had Ae sattsfec- i^ueB «9o( 
tion of seeing Phyllanthts sleeping. S<»ne of the seeds whidi 
3TOu,so kindly sent me Would hot genainate, or had not then 
germinated. I received a letter yesterday &om Dr. BreitenhacA, 
and he tdls mei that you lost many of your hooks in the 
desolating flood from which you suffered. Forgive une, hut 
why ^KHiid you not order, through your brother Hermann, 
books, etc., to the amount of .;fiOO, and I would send a 
cheque to him as soon as I heat’d dm exact amornstf This 
wcaiid he na; inecmMenieiwce to me; ©» the contrary, it 
wqnid heiao .honour and lasting pleasure to me to have 
aided you in ;your invaluable iieieatiflc work to this seaall 
and trifling ex,tentj^ . . . . 

To F. MuHer.., Letter 691 

The following extract from a letter to F, Miiller shows what was 
the nature of Darwin’s interest in the effect of carbonate of ammonia on 
roots, etc. He was, we think, wrong in adhering to the belief that the 
movements of aggregated masses are of an amoeboid nature. The 
masses change shape, just as clouds do under the moulding action of the 
wind. In the plant cell the moulding agent is the flowing protoplasm^ 
but the masses themselves are passive. 

Sept loth, 1881. 

Perhaps you may remember that I described in In¬ 
sectivorous Plants a really curious phenomenon, which I called 
the aggregation of the protoplasm in the cells of the tentacles. 

None of the great German botanists will admit that the 
moving masses are composed of protoplasm, though it is 
astonishing to me that any one could watch the movement 
and doubt its nature. But these doubts have led me to 
observe analogous facts, and I hope to succeed in proving 
my case. 


To F. Muller. 

Down, Nov. 13th, 1881. 


Letter 692 


1 received a few days ago a small box (registered) con¬ 
taining dried flower-heads with brown seeds somewhat sculp¬ 
tured on the sides. There was no name, and I should be 
much obliged if some time you would tell me what these 
seeds are. I have planted them. 

I sent you some time ago my little book on earthworms, 


^ See Letter 687, also Life and Letters^ III., p. 242. 
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l.etter 6^ which, thottgh 6 f lio importance, has been largely read in 
England. I have little or nothing to tell you about myself. 

I have for a couple of months been observing the effects = iof 
carbonate of ammonia on chlorophyll and on the roots of 
certain plants/ but the subject is too difficult for me/and I 
cannot understand the meaning of some strange facts which t 
have observed. The mere recording new facts is but dull work. 

Professor Wiesner has pubfished a book/ giving a different 
explanation to almost every fact which I have given in myP^tver » 
of Movement in Plants. I am glad to say that he admits’ thkt 
almost all my statements are true. I am convinced thatmany 
of his interpretations of the facts are wrong, and I am glad te 
hear that Professor Pfeffer is of the same opinion; but I believe 
that he is right and I wrong on some points. I have not the 
courage to retry all my experiments, but I hope to get my son 
Francis to try some fresh ones to test Wiesner*s explanations. 
But I do not know why I have troubled you with all this. 

Letter 693 To F. Muller. 

[4, Bryanston St.], Dec. 19th, i88i. 

I hope that you may find time to go on with your experi¬ 
ments on such plants as Lagerstroemia^ mentioned in your 
letter of October 29th, for I believe you will arrive at new 
and curious results, more especially if you can raise two sets 
of seedlings from the two kinds of pollen. 

Many thanks for the fact^ about the effect of rain and mud 
in relation to the waxy secretion. I have observed many 
instances of the lower side being protected better than the 
upper side, in the case, as I believe, of bushes and trees, so 
that the advantage in low-growing plants is probably only an 
incidental one.^ As I am writing away from my home, I 

' Published under the title “ The Action of Carbonate of Ammonia on 
the Roots of Certain Plants and on Chlorophyll Bodies,” Linn. Soc.Journ.^ 
XIX., 1882, pp. 239-61, 262-84. 

* See Letter 763. 

® The meaning is here obscure : it appears to us that the significance 
of bloom on the lower surface of the leaves of both trees and herbs 
depends on the firequency with which all or a majority of the stomata 
are on the lower surface—^where they are better protected from wet (even 
without the help of bloom) than on the exposed upper surface. On the 
correlation between bloom and stomata, see Francis Darwin Linn..^ Soc. 
Journ.^ XXII., p. 99. 
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have; been unwilling to try more than 6ne leaf of the Passi^ra, 6 ^ 
and this came out of the water quite dry on the lower surface 
arid quite wet on the upper. I have not yet begun to put my 
notes together oh tiiis subject, and do not at all know whether 
I shall be able to make much of it The oddest little feet 
which I have observed is that with Trifolium re$%i^nat$£my 
one half of the leaf (I think the right-hand side, when the leaf 
is viewed from the apex) is protected by waxy secretion, and 
not the other half; ^ so that when the leaf is dipped faito water; 
exactly half the l^f cobies ouft dry and half wet What the 
meaning of this can be I feannot even conjecture. I read last 
night your Very interesting article in Kosfnos on Crotalaria; 
and so was very glad to see the dried l^ves sent you : it 
seems to me a very curious case. I ratiier doubt wl]^Bther it 
will apply to Lupinus^ for, unless my memory deceives me; all 
the leaves of the same plant sometimes behaVed in the same 
manner; but I will try and get some of the same seeds of 
the Lupinus^ and sow them in the spring. Old age, however, 
is telling on me, and it troubles me to have more than one 
subject at a time on hand. 

In a letter to F. Muller (Sept. 10, 1881) occurs a sentence which 
may appropriately close this series: “ I often feel rather ashamed of 
myself for asking for so many things from you, and for taking up so 
much of your valuable time, but I can assure you that I feel grateftiL” 


lU. Miscellaneous, 1868—1881. 

To G. Bentham. 

Dowd, April 22nd, 1868. Letter 694 
I have been extremely much pleased by your letter, and 
I take it as a very great compliment that you should have 
written to me at such length. ... I am not at all surprised 
that you cannot digest pangenesis: it is enough to give any 
one an indigestion ; but to my mind the idea has been an 
immense relief, as I could not endure to keep so many large 
classes of facts all floating loose in my mind without some thread 
of connection to tie them together in a tangible method. 


^ In the above pzissage “ leaf ” should be “ leaflet ” : for a figure of 
TrifoUum resupinatum see Letter 740 
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J^ter $94 With' reafeat ^ ^ive men whp have fecently written on th^ 
qrt^jjjg of plants, I can at preaenf rem^raW only 
Fritz MUUer,,DelpinD, and p, Ifenslow ; I think there ar# 
Others. I feel sure that Hildebrand is a yory good observer^ 
for I have read all his papers, and during the last twenty 
years I have made unpublished observations on njaaiy of ,th» 
plants which he describes. [Most of the criticisms which I 
sometimes meet with in French works against the frequency 
of crossing I am certain are the result of mserf ignorance 
I have never hitherto found the rule to fail that when an 
aj^or describes the structure of a flower as specially 
adapted for self-fertilisation, it is really adapted for cro^inf. 
The Fumariaceae offer a good instance of this, and Treviranm 
threw this order in my teeth; but in Corydalis Hildebrand 
shows how utterly false the idea of self-fertilisation is. This 
author’s paper on Salvia,^ is really worth reading, and I haye 
observed some species, and know that he is accurate].* 
Judging from a long review in the Bot. Zeitung^ and from 
what I kpow of some of the plants, I believe Delpino’s article 
especially on the Apocyne®, is excellent; but f cannot read 
Italian. Perhaps you would like just to glance at such pamphlets 
as I can lay my hands on, and therefore I will send them, as 
if you do not care to see them you can return them at once; 
and this will cause you less trouble than writing to say you do 
not care to see them. With respect to Primula, the one point 
about which I feel positive is that the Bardfield ^ and common 
oxlips are fundamentally distinct plants, and that the com- 
, mon oxlip is a sterile hybrid. I have never heard of the 
common oxlip being found in great abundance anywhere, 
and some amount of difference in number might depend on 
so small a circumstance as the presence of some moth which 
habitually sucked the primrose and cowslip. To return to the 
subject of crossing: I am experimenting on a very large 
scale on the difference in power and growth between plants 

* Hildebrand, PringsheinCs Jahrbiicher^ IV.. 

* The passage within [ ] was published in the Life and Letters, III., 

p. 279. 

» Hildebrand’s paper in the Bot Zeitung, 1867, refers to Delpino’s 
work on the Asclepiads, Apocyneae and other Orders. 

For a general account of the Bardfield oxlip {Primula elatioP) see 
Miller Christy, Linn. Soc. Joum., Vol, XXXIII., p. 172, 1897. 
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raised from self-fertilised and erossed seeds, and it is 
exaggeration to say that fehe difference in growth and vigoor 
is sometames tmly wonderful Lyell; Huxley, and Hooker 
laaTC seen sonie of my piai^, and beeii aS<€^ished ; and I 
should much tike to show them to I always suppose 

until lately that no evil effects would be visible witil afto* 
several generations of seif-fertilisation, but now I s^ that one 
generation sometimes suffices, and the existence of dimorphic 
plants and all Ae wonderful contrivances of orchids are quite 
Initdligibfe to me- J . 

' i":. • ' '1 ■ 1 '' , ' •; 

. » To Z- H. Farrer {Lord Farrer). - . Letter 69s 

' r Dovto, Jffl&ie Sth, 186S. 

I rnust write a line to cfy pecca^. I seen the 

action ih ^exactly as you des^drib^j'.arid afti thoroughly 

ashamed of my inaccuracy. I find that the pdlKhia do not 
move if kept in a very damp atmosphere under a glass; so 
that it is just possible, though very improbable, that I may 
have observed them during a very damp day. 

I am not much surprised that I overlooked the movement 
in Habenaria? as it takes so long. 

I am glad you have seen Listera ; it requires to be seen 
to believe in the co-ordination in the position of the parts, the 
irritability, and the chemical nature of the viscid fluid. This 
reminds me that I carefully described to Huxley the shooting 
out of the pollinia in Catasetum^ and received for an answer, 

‘‘ Do you really think that I can believe all that! ^ 

To J. D, Hooker. Letter 696 

Down, Dec. 2nd, 1868. 

It is a splendid scheme, and if you make only a beginning 
on a FlorUy which shall serve as an index to all papers on 
curious points in the life-history of plants, you will do an 
inestimable good service. Quite recently I was asked by a 

^ See Fertilisation of Orchidsy Ed. il., p. 46, where Lord Faxrer’s 
observations on the movement of the pollinia in Ophrys muscifera are 
given. 

® This refers to Peristylus viridis, sometimes known as Habenaria 
viridis. Lord Farrer’s observations are given in Fertilisation of Orchidsy 
Ed. IL, p. 63. 

^ See Letter 665. 
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iLettei; 696man: hoW,,he coaid find out what was known on various 
biological points in our plants, apd I answered that 11 knew 
of no'such book, and that he might ask half a dozen botanists 
before csie would chance: to remember what had been pidi- 
lished on this or that point. ,Not long ago another man, who 
bad been experimenting on the quasi-bulbs on the leaves ctf 
Cardamine, wrote to me to complain that he could not find 
out what was known on the subject. It is almost certain 
that some early or even advanced students, if they,found in 
their Flora a line or two on various curious points, with 
references for further investigation, would be led to make 

■ ■ ' i further observations. For instance, a reference to the viscid 
threads emitted by the seeds of Compositae, to the apparatus 
(if it has been described) by which Oxalis spurts out its 
seeds, to the sensitiveness of the young leaves of Oxqlis 
acetosella with reference to O. sensitiva. Under Lathyrus 
nissolia it would [be] better to refer to my hypothetical 
explanation of the grass-like leaves ^ than to nothing. Under 
a twining plant you might say that the upper part of the 
shoot steadily revolves with or against the sun, and so, when 
it strikes against any object it turns to the right or left, as 
the case may be. If, again, references were given to the 
parasitism of Euphrasia, etc., how likely it would be that 
some young man would go on with the investigation; and 
so with endless other facts. I am quite enthusiastic about 
your idea; it is a grand idea to make a Fbra a guide for 
knowledge already acquired and to be acquired. I have 
amused myself by speculating what an enormous number 
of subjects ought to be introduced into a Eutopian * Flora, 
on the quickness of the germination of the seeds, on their 
means of dispersal; on the fertilisation of the flower, and 
on a score of otlier points, about almost all of which we are 
profoundly ignorant. I am glad to read what you say about 
Bentham, for my inner consciousness tells me that he has 
run too many forms together. Should you care to see an 
elaborate German pamphlet by Hermann Mtiller * on the 

* No doubt the view given in Climbing Plants, p. 201, that L. nissolia 
has been evolved from a form like L. aphaca. 

* A mis-spelling of Utopian. 

» Verhand. d. Nat. Ver. f. Pr. Rh. u. Wesfal., Jahrg. XXV.: see 
Fertilisation of Orchids, Ed. ii., pp. 74, 102. 
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gradation and disdnction of the forms of Spipictis of Lettec 6g6 
Platanikeral It may be absurd in me to suggest, but I think 
you would find curious facts and references in Lecoq’s^ 
enormous book, in Vaucher’s * four volumes, in Hildebrand’s 
QeschUchter Vertheilung^ and perhaps in Fournier’s De la 
F^condation.*‘ I wish you all success in your gigantic under¬ 
taking ; but what a pity you did not think of it ten years 
ago, so as to have accumulated references on all sorts of 
subjects. Depend upon it, you will have started a new era 
in the floras of various countries. I can well believe tlat 
Mrs. Hoofcer .will be of the gr^test, possible use to you in 
lightening yom labours ajid arranging your materials. 

''To J. D, Hooker. ,, . Letter 69? 

Ppw^ Dec. x868. 

... Now 1 want to beg for a33istanee for the new edition 
of Origin. Nageli ® justly urges that plants offer many 
morphological differences, which from being of no service 
cannot have been selected, and which he accounts for by 
an innate principle of progressive development. I find old 

^ Gdographie Boianique^ 9yols., 1854-58. 

* Plantes Europe^ 4 vols., 1841. 

® Geschlechter-Veriheilungbei den Pflanzen, 1 vol., Leipzig, 1867. 

^ De la Ficondation dans les Phanirogames^ par Engine Fournier: 
thesis published in Paris in 1863. The facts noted in Darwin’s copy 
are the explosive stamens of Parietaria^ the, submerged flowers of 
Alisma containing air, the manner of fertilisation of Lopezia^ etc. 

* Nageli’s “ Enstehung und Begriff der Naturhistorischen Art.” An 
address delivered at the public session of the Royal Academy of Sciences 
of Munich, March 28th, 1865 ; published by the Academy. Darwin’s 
copy is the 2nd edition; it bears signs, in the pencilled notes on the 
margins, of having been read with interest. Much of it was trans¬ 
lated for him by a German lady, whose version lies with the original 
among his pamphlets. At p. 27 Nageli writes: “It is remarkable that 
the useful adaptations which Darwin brings forward in the case of 
animals, and which may be discovered in numbers among plants, are 
exclusively of a physiological kind, that they always show the fonnation 
or transformation of an organ to a special function. I do not know 
among plants a morphological modification which can be explained 
on utilitarian principles.” Opposite this passage Darwin has written 
“ a very good objection ”: but Nageli’s sentence seems to us to be of 
the nature of a truism, for it is clear that any structure whose evolution 
can be believed to have come about by Natural Selection must have a 
function, and the case falls into the physiological category. The various 



33 ^ itnAfrtt 

if/etter 607^notes afeout ihis difficulty; tut I have hith^to 

dver. gives as instances the alternate ^^41 

artangemeiit of leaves, and the arratigemerit df tfeef oelfe ki 
the tfssiiiek' Would you not consider as a lUorfihdogMt 
difference the trimcrous, tetramerous, etc., divisions of flower^, 
the ovuks being erect or suspended, their attachment bemg 
parietal or placental, and even the shape of .the seed when 
of no servfce to the plant. 

Now, I have thought, and want to show, that such differ¬ 
ences follow ig some unexplained manner from the growth 
or development of plants which have passed through a long 
series of adaptive changes. Anyhow, I want to show fh4t 
these differences do not support the idea of progressive devel¬ 
opment Cassini states that the ovaria on the circumference 
and centre of Compos, flowers differ in essential characters, 
and so do the seeds in sculpture. The seeds of Umbelliferae 
in the same relative positions are coelospermous and ortho- 
spermous. There is a case given by Augt St. Hilaire of ah 
erect and suspended ovule in the same ovarium, but perhaps 
this hardly bears on the point The summit flower, in Adoxa 
and rue differ from the lower flowers. What is the difference in 
flowers of the rue? how is the ovarium, especially in the rue? 
As Augt St Hilaire insists on the locularity of the ovarium 
varying on the same plant in some of the Rutaceae, such differ¬ 
ences do not speak, as it seems to me, in favour of progressive 
development Will you turn the subject in your mind, and 
tell me any more facts. Difference in structure in flowers in 
different parts of the same plant seems best to show that they 
are the result of growth or position or amount of'nutriment 

I have got your photograph^ over my chimneypiece, and 

meanings given to the term morphological makes another difficulty, 
Nageli cannot use it in the sense of “structural”—in which sense 
it is often applied, since that would mean that no plant ^ructures have 
a utilitarian origin. The essence of morphology (in the better and more 
precise sense) is descent; thus we say that a pollen-grain is morpho¬ 
logically a microspore. And this very example serves to show the 
falseness of NagelPs view, since a pollen-grain is an adaptation to aerial 
as opposed to aquatic fertilisation. In the 5th edition of the Origin^ 
1869, p. 151, Darwin discusses NagelPs essay, confining himself to the 
simpler statement that there are many structural characters in plants to 
which we cannot assign uses. See Vol. I., Letter 207, 

^ A photograph by Mrs. Cameron. 
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like k muda ; but yo^ lo^ -dtwn so sharp on me that i iMm %i? 
shaH never be bold enough to wriggle myself'out of any 
contradicfidn.’ ^ i 

0 »wen pitches into me and Xyell in grand style in the la^ 
chapter of voL 3 of Anat of Vertebmtes, He is a cool 
hand. He puts words from me in inverted commas and 
alters them.^ 

To J. D. Hooker. * Letter 698 

B&wa, I 

Your letter is quite invaluable, for Nagelfs essay* is so 
clever that it will, and inde^ I Icnbw it has produced a great 
effect 5 so that I shall devote three or four pages to an answer. 

I have been particularly struck by your statefaents^ .^^ut 
ereo^: apd suspended ovules. You have given me heart, and 
I will fight my battle better than. I should otherwise have 

1 The passage referred to seems to be in Owen^s Anatomy of 
Vortebratay III., pp. 798, 799, note. ‘‘I deeply regretted, therefore, to 
see in a * Historical Sketch ’ of the Progress of Enquiry into the origin 
of species, prefixed to the fourth edition of that work (1866), that 
Mr, Darwin, after affirming inaccurately and without evidence, that I 
admitted Natural Selection to have done something toward that end, 
to wit, the ‘ origin of species,’ proceeds to remark: ‘ It is surprising that 
this admission should not have been made earlier, as Pro£ Owen now 
believes that he promulgated the theory of Natural Selection in a 
passage read before the Zoological Society in February, 1850, {Trans., 

Vol. IV., p. 15).’” The first of the two passages quoted by Owen from 
the fourth edition of the Origin runs: “Yet he [Prof. Owen] at the 
same time admits that Natural Selection may [our italics] have done 
something towards this end.” In the sixth edition of the Origin, p. xviii., 

Darwin, after referring to a correspondence in the London Review 
between the Editor of that Journal and Owen, goes on : “It appeared 
manifest to the editor, as well as to myself, that Prof. Owen claimed 

to have promulgated the theory of Natural Selection before I had 

done so ; . . . but as far as it is possible to understand certain recently 
published passages {Ibid. \Anat. of Vert\ Vol. III., p. 798), I have 
either partly or wholly again fallen into error. It is consolatory to 
me that others find Prof. Owen’s controversial writings as difficult to 

understand and to reconcile with each other, as I do. As far as the 

mere enunciation of the principle of Natural Selection is concerned, it 
is quite immaterial whether or no Prof. Owen preceded me, for both 
of us, as shown in this historical sketch, were long ago preceded by 
Dr. Wells and Mr. Matthews.” 

* See preceding Letter. 
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Lett^ 698 done. 1 think I cannot resist throwing the contrivances m 
orchids iinto his, teeth. You say nothing about the flowej^ 
of the rue.^ Ask your colleagues whether they know any¬ 
thing about the structure of the flower and ovarium in the 
uppermost flower. But don't answer on purpose. 

I have gone through my long Index of Gardemn' 
Chronicle, which was made solely for my own use, and am 
greatly disappointed to find, as I fear, hardly anything which 
' will be of use to you.^ I send such as I have for the chance 
of their being of use. 


Letter 699 To J. D. Hooker. 

Down, Jan. i6th [1869]. 

Your two notes and remarks are of the utmost value, and 
I am greatly obliged to you for your criticism on the term. 

Morphological" seems quite just, but I do not see how I can 
avoid using it I found, after writing to you, in Vaucher® 
about the rue, but from what you say I will speak more 
cautiously. It is the Spanish Chesnut that varies in diver¬ 
gence. Seeds named Viola nana were sent me from Calcutta 
by Scott. I must refer to the plants as an “ Indian species,”^ 
for though they have produced hundreds of closed flowers, 
they have not borne one perfect flower. You ask whether I 
want illustrations “ of ovules differing in position in different 
flowers on the same plant." If you know of such cases, I 
should certainly much like to hear them. Again you speak 
of the angle of leaf-divergence varying and the variations 
being transmitted. Was the latter point put in in a hurry to 
round the sentence, or do you really know of cases ? 

Whilst looking for notes on the variability of the divisions 
of the ovarium, position of the ovules, aestivation, etc, I 
found remarks written fifteen or twenty years ago, showing 
that I then supposed that characters which were nearly 
uniform throughout whole groups must be of high vital 
importance to the plants themselves; consequently I was 
greatly puzzled how, with organisms having very different 

^ For Ruta see Origin, Ed. V., p. 154. 

® For Hooker’s projected biological book, see Letter 696. 

® Plantes dEurope, Vol. L, p. 559, 1841. 

* The cleistogamic flowers of Viola are used in the discussion on 
Nageli’s views. See Origin, Ed. v., p. 153. 
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habits of life, this uniformity coul^i hav^been acquired thijwgh Lettoe>499 
Natural Selection. Npw, I jnuch inclined to believe, in 
accordance with view given towards the close of my 
MS-, that the near appimch to uniforqoity in such .struc¬ 
tures depends or^ thHr not being of vital , importance, 
and therefore not being acted on by Natural Selection.^ 

If you have reflected on this point, what do you think of it ? 

I hope that you approved of the argument deduced from the 
modifications in the small closed flowers. * . 

It is only about twQ years since last edit^mi Origin, and 
I am fairly disgusted to find how much I have to modify, 
and how much I ought, to add; but I have determined not 
to add much. Fleeming Jenkii:^ Jias given me much trouble, 
but has been of more real use to, me. than any other efsay 
pr review.^ 

To J, D. Hooker. Letter 700 

Down [Jan. 22nd, 1869]. 

Your letter is quite splenditious. I am greatly tempted, 
but shall, I hope, refrain from using some of your remarks in 
my chapter on Classification. It is very true what you say 
about unimportant characters being so important systematic¬ 
ally; yet it is hardly paradoxical bearing in mind that the 
natural system is genetic, and that we have to discover the 
genealogies anyhow. Hence such parts as organs of genera¬ 
tion are so useful for classification though not concerned 
with the manner of life. Hence use for same purpose of 
rudimentary organs, etc. You cannot think what a relief 
it is that you do not object to this view, for it removes partly 
a heavy burden from my shoulders. If I lived twenty more 
years and was able to work, how I should have to modify the 
Origin, and how much the views on all points will have to be 
modified ! Well, it is a beginning, and that is something. . . . 

To T. H. Farrer (Lord Farrer). Letter 701 

Down, Aug. loth, 1869. 

Your view seems most ingenious and probable; but 
ascertain in a good many cases that the nectar is actually 

^ This view is given in the Origin, Ed, vi., p. 372. 

* On Fleeming Jenkins’ review, N. British Review, June, 1867, see 
Life and Letters, III., p. 107. 
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lietier 701 wiAiti Ofi6 to tie 

a spHt fe ttib€l,’ the l^w M to 

defuM^,‘ 4 nd .^o fr^ oiie Yc^ if 

#b^ld 4 te extiemely wel! wdtth piMd|ifion^%fef^ 

Society'It is t6 vtit deligtitftil to’^s^'wHit litdfe 

morphological ^raOtdr fouhd^ fo fefe of tiSdl ff 
the more sis'CaW Nag^ fik^ pitching Wti^e 

on this head. HoOher, With whom I disctjssfed tbt* 
maintained that uses would be found for lots more stnicftdfis^ 
and cheered me by throwing my own orchids into diy teeth.^ 
All that you say about changed position of the peduncle 
in biid, in flower, and in seed,® is quite new to me, and reminds 
me of analogous cases with tendrils. This is well worth 
working out, and I dare say the brush of the stigma. 

With respect to the hairs or filaments (about which I once 
spoke) within different parts of flowers, I have a splendid 
Tacsonia with perfectly pendent flowers, and there is only 
a microscopical vestige of the corona of coloured filaments; 
whilst in most common passion-flowers the flowers stand 
upright, and there is the splendid corona which apparently 
would catch pollen.^ 

On the lower side of corolla of foxglove there are some 
fine hairs, but these seem of not the least use®—a mere 
purposeless exaggeration of down on outside—as I' conclude 
after watching the bees at work, and afterwards covering 
up some plants; for the protected flowers rarely set any seed, 
so that the hairy lower part of corolla does not come into 


^ It seems that Darwin did not know that the staminal tube in the 
diadelphous Leguminosse serve.s as a nectar-holder, and this is surprising, 
as Sprengel was aware of the fact. 

* See Letters 697-700. 

* See Vochting, Bewegung der Bliithefi und Fruchte^ 1882; also 
Kerner, Pflanze 7 ilebe 7 i^ Vol. I., p. 494, Vol. 11 ., p. 121. 

^ Sprengel {ETttdeckte GehehnTiiss^ p. 164) imagined that the crown 
of the Passion-flower served as a nectar-guide and as a platform for 
insects, while other rings of filaments served to keep rain from the nectar. 
F. Muller, quoted in H. Muller (^Fertilisation^ p. 268), looks at the crowns 
of hairs, ridges in some species, etc., as gratings serving to imprison 
flies which attract the fertilising humming-birds. There is, we believe, no 
evidence that the corona catches pollen. See Letter 704, note 3. 

* It has been suggested that the hairs serve as a ladder for humble 
bees ; also that they serve to keep out “ unbidden guests.” 
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contact with stignj^ as some Frenchman says occurs with i^etter 791 
some other plants, 3s Vz(?Ia odorata and I think Iris. 

I heartily wish I could accept your kind invitaticm, for 
I am not by nature a savage* but it is impossible. Forgive 
my dreadful handwriting, none of my womenkind are about 
to act as amanuensis. 

To William C. Tait. T ^r 702 

Mr. Tait, to whoni the following letter is addressed, was resident 
in Portugal. His kindness in sending plants of Drasopl^Uum tusiUmicum 

, - , , * * , Down, Msurcli I2tla, 1S69. 

I receiye# ypur two letters of Marcb 2nd and Sth, 
aa 4 I really do not l^ow how to thank yo^ for your 

extraordinary kindness and ene^. I am gl^ tp bear that 
the inhabitants notice the power of the DrosophyUnm to catch 
flies/ for this is the subject of my studies. I have observed 
during several years the manner in which this is effected, and 
the results produced in several species of Drosera^ and in the 
wonderful American Dionosa^ the leaves of which catch insects 
just like a steel rat-trap. Hence I was most anxious to learn 
how the Drosophyllum would act, so that the Director of the 
Royal Gardens at Kew wrote some years ago to Portugal 
to obtain specimens for me, but quite failed. So you see 
what a favour you have conferred on me. With Drosera 
it is nothing less than marvellous how minute a fraction 
of a grain of any nitrogenised matter the plant can detect; 
and how differently it behaves when matter, not containing 
nitrogen, of the same consistence, whether fluid or solid, 
is applied to the glands. It is also exquisitely sensitive to 
a weight of even the yttW grain. From what I can see 
of the glands on Drosophyllum I suspect that I shall find only 
the commencement, or nascent state of the wonderful capa¬ 
cities of the Drosera^ and this will be eminently interesting 
to me. My MS. on this subject has been nearly ready for 
publication during some years, but when I shall have strength 
and time to publish I know not. 

And now to turn to other points in your letter. I am 
quite ignorant of ferns, and cannot name your specimen. 

The variability of ferns passes all bounds. With respect to 

^ The natives are said to hang up plants of Drosophyllum in their 
cottages to act as fly-papers (Insectiv. Plants^ p. 332), 
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i4itrf 7 ot your Laugher Pigeons, if the same with the two sttb-hre^ 
which I kept, I feel sure from the structure of the skelet0ii,' 
etc, that it is si descendant of C. livia. In regard to 
beauty, I do not feel the difficulty which you and s<»ne' 
others experience. In the last edition of my OHgin^ t' 
have discussed the question, but necessarily very brienyl 
new and I hope amended edition of the Origin is now 
passing through the press, and will be putdMied in a mooffi 
or two, and it will give me great pleasure to send you<a: 
copy. Is there any place in London where parcels 'are.i 
received for you, or shall I send it by post? With reference 
to dogs' tails, no doubt you are aware that a rhdimenlary 
stump Is regularly inherited by certain breeds of ^eep-dogs;- 
and by Manx cats. You speak of a change in the position 
of the axis of the earth: this is a subject quite beyond mi; 
but I believe the astronomers reject the idea. Nevertheless, 

I have long suspected that some periodical astronomical or 
cosmical cause must be the agent of the incessant oscillations 
of icvel in the earth’s crust About a month ago I suggested 
this in a man well capable of judging, but he could not con-: 
reive any such agency; he promised, however, to keep it' in* 
mind. I wisit 1 liad time and strength to write to you more 
full)'. I hiui intended to send this letter off at once, but on 
lelldtion will keep it till 1 receive the plants. 

To H. Miillcr.® 

Down, March uth, 1870. 

i ihmk von h.i\v set yourself a new, vciy intcrc.sting, and 
ddh-nll l.iu- of .rstMnh. As f ar as 1 know, no o ne has care- 

* Hri'iii ii!ii*M iiUri (iKi 9 Kt) bOKan bis education in the village school 
H h l~.r. ‘ terwardssl^ Halle and llerhn. From an 

naiumlist. and began his scientific work as a 
rally aicc '*' *’*' . . i,g ix.came Science teacher at Lippstadt, 

i-t 

»til))ciik iHriiriiig on the origin u’.nriann Muller was a zealous 

kinilfc‘1 iHoblciiis i like his biot wr, ^ gn,all degree to the 

,up(ii.rlcT of evolutionary view.,. • ^ Muller von Lippstadt: 

vn.,p. 3P3. 
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fully observed the structure of inlets in relation to flowers,^ 
although so many have now attended to the (Converse telation. 

As I imagine few or no insects are adapted to stick the nectar 
or gather the pollen of any single family of plants, siich 
striking adaptations can hardly, I presume be expected in 
insects as in flowers. * ^ 

To T. H. Farrer (Lord Farrer). ^ 7^4 

DoWh, M^y 1^70. 

I suppose I must have kfiown that the stamens recovei^ 
their former position in for I formerly tried experi¬ 

ments wi^th anaesthetics, but I had forgotten Ae f^cts, and I 
quite agree with-you that it is a soqnd ^gument that the ^ 
movement is not for self-fertilisation, /fhe American 
barberries {Mahonid) offer a good proof to what an extent 
natural crossing goes on in this genus; for it is now almost 
impossible in this country to procure a true specimen of the 
two or three forms originally introduced. 

I hope the seeds of Passiflora will germinate, for the 
turning up of the pendent flower must be full of meaning.^ 

I am so glad that you are able to occupy yourself a little 
with flowers : I am sure it is most wise in you, for your own 
sake and children's sakes. 

Some little time ago Delpino wrote to me praising the 


^ See Letter 462, also H. Muller, Fertilisation of Flowers^ Eng. 
Trans., p. 30, on “ The insects which visit flowers.” In Muller’s book 
references are given to several of his papers on this subject. 

® See Farrer, Nature^ II., 1870, p. 164. Lord Farrer was before H. 
Muller in making out the mechanism of the barberry. 

® Darwin had (May 12th, 1870) sent to Farrer an extract from a letter 
from F. Muller, containing a description of a Passiflora visited by 
humming-birds, in which the long flower-stalk curls up so that “the 
flower itself is upright.” Another species visited by bees is described 
as having “dependent flowers.” In a letter, June 29th, 1870, Mr. Farrer 
had suggested that P. j[>rinceps^ which he described as having sub-erect 
flowers, is fitted for humming-birds’ visits. In another letter, Oct. 13th, 
1869, he says that Tacsonia^ which has pendent flowers and no corona, 
is not fertilised by insects in English glass-houses, and may be adapted 
for humming-birds. See Life and Letters, 111 ., p. 279, for Farrer’s remarks 
on Tacsonia and Passiflora ; also H. Muller’s Fertilisation of Flowers, 
p. 268, for what little is known on the subject^ also Letter 701 in the 
present volume. 
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Letter 704 Swedish book ^ on the fertilisation of plants; as my son 
George can read a little Swedish, I should like to have lit 
back for a time, just to hear a little what it is about, if you 
would be so kind as to return it by boc 4 c-post. 

I am going steadily on with my experiments on the 
comparative growth of crossed and self-fertilised plants, and 
am now coming to some very curious anomalies and some 
interesting results. I forget whether I showed you any of 
them when you were here for a few hours. You ought to 
spe them, as they explain at a glance why Nature has taken 
such extraordinary pains to ensure frequent crosses between 
distinct individuals. 

If in the course of the summer you should feel any in¬ 
clination to come here for a day or two, I hope that you will 
propose to do so, for we should be delighted to see you. . . , 

Letter 70s To Asa Gray. 

Down, Dec. yth, 187a 

I have been very glad to receive your letter this morning. 
I have for some time been wishing to write to you, but have 
been half worked to death in correcting my uncouth English 
for my new book.^ I have been glad to hear of your cases 
appearing like incipient dimorphism. I believe that they are 
due to mere variability, and have no significance. I found a 
good instance in Nolana prostrata, and experimented on it, 
but the forms did not differ in fertility. So it was with 
Amsinckia, of which you told me. I have long thought that 
such variations afforded the basis for the development of 
dimorphism. I was not aware of such cases in Phlox, but 
have often admired the arrangement of the anthers, causing 
them to be all raked by an inserted proboscis. I am glad 
also to hear of your curious case of variability in ovules, etc. 

I said that I had been wishing to write to you, and this was 
about your Drosera, which after many fluctuations between life 
and death, at last made a shoot which I could observe. The 
case is rather intere.sting; but I must first remind you that 
the filament of Dioncea^ is not sensitive to very light prolonged 

^ Severin Axell, Om anordningama for da Fanerogama Vdxtemas 
Befruktning, Stockholm, 1869. 

* Descent of Man, 

® In another connection the following reference to Dioncea is of some 
interest: ‘‘ I am sure I never heard of Curtis’s observations on 







l86S^i86?] C. V. J^ILEV jgg 

pressure, or to nitrogenous matter, J)utJs exquisitively sensitive Lett« ^ 
to the slightest touch. In our Drosera the filaments are not sen¬ 
sitive to a slight touch, but are sensitive to prolonged pressure 
from the smallest object of any nature; they are also sensitive 
to solid or fluid nitrogenous matter. Now in your Dros^ra^ 
the filaments are not sensitive to a-rough touch or to any 
pressure from non-nitrogenous matter, but are sensitive to 
solid or fluid nitrogenous matter. Is it not curious that there 
should be such diversified sensitiveness in allied plants ? 

I received a very obliging letter from Mr. Morgan^ but dfei 
not see him, as 1 think he said be was going to start at once 
for the Continent. I am sorry to hear rather a poor account 
of Mrs. Gray, to whom my wife and I both beg to be very , . / 

kindly remembered. . , , 

To C. V. Riley.® Lee« ^ 

Down, June 1st [iSyiJ. 

I received some little time ago your report on noxious 
insects,® and have now read the whole with the greatest 

Dionoea^ nor have I met with anything more than general statements 
about this plant or about Nepenthes catching insects.” (From a letter to 
Sir J. D. Hooker, July 12th, i860.) 

1 Drosera filiformis: see Insectivorous Plants^ p. 2S1. The above 
account does not entirely agree with Darwin’s published statement. The 
filaments moved when bits of cork or cinder were placed on them; they did 
not, however, respond to repeated touches with a needle, thus behaving 
differently from D, rotundifolia. It should be remembered that the last- 
named species is somewhat variable in reacting to repeated touches. 

® Charles Valentine Riley (1843-95) was bom in England: at the age 
of seventeen he ran away from home and settled in Illinois, where at first 
he supported himself as a labourer; but he soon took to science, and 
his first contributions to Entomology appeared in 1863. He became 
entomological editor of the Prairie Farmer (Chicago), and came 
under the influence of B. D. Walsh. In 1868 Riley became State 
Entomologist of Missouri, and in 1878 Entomologist to the U.S, 
Department of Agriculture, a post he resigned in 1894 owing to ill- 
health ; his death was the result of a bicycle accident. In Riley’s 
opinion his most important work was the series entitled Annual Report^ 
on the Noxious^ Beneficial^ and other Insects of the State of Missouri 
(Jefferson City), beginning in 1869. These reports were greatly admired 
by Mr. Darwin, and his copies of them, especially of Nos. 3 and 4, show 
signs of careful reading. (Taken principally from the Proceedings of the 
Entomological Society of WcLshington^ Vol. III., 1893-6, p. 293.) 

* Third Annual Report on the Noxious^ Benefiaal^ and other Insects 

VOL. II. 
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] >n»r 706 interest There are a vast number of facts and generalisa¬ 
tions of value to me, and I am struck with admiration at your 
powers of observation. 

The discussion on mimetic insects seems to me particularly 
good and original. Pray accept my cordial thanks for the 
instruction and interest which I have received. 

What a loss to Natural Science our poor mutual friend 
Walsh * has been ; it is a loss ever to be deplored. . . . 

Your country is far ahead of ours in some respects; our 
Parliament would think any man mad who should propose to 
appoint a State Entomologist. 

Letter To C. V. Riley. 

liave found it convenient to place the two letters to Riley together, 
rather than separate them chronologically. 

Down, Sept. 28th, i88r. 

I must write half a dozen lines to say how much interested 
I have been by your “Further Notes" on which you 

were so kind as to .send me. I had read the various criti¬ 
cisms, and though I did not know what answer could be 
made, yet I felt full confidence in your result, and now I see 
that 1 was right. ... If you make any further observation on 
Pronuba it would, I think, be well worth while for you to 
observe whether the moth can or does occasionally bring 
pollen from one plant to the stigma of a distinct one,* for I 
have .shown that the cro.ss-fcrtilisation of the flowers on the 
same plant does very little goo<l; and, if I am not mistaken, 
you believe that Pronuba gathers pollen from the same flower 
which .she fertilises. 

What intcre.sting and beautiful observations you have made 
on the mctamorpho.se.s of the grasshopper-destroying insects. 

of ike Sid/e of Missouri (Jefferson City, Mo.), 'i'he mimetic case occurs 
at p. 67; the 1875 pupx of Pieropherusperiscelidaciylus, the “ Grapevine 
I’lume,” have pupa* either green or reddish brown, the former variety 
being found on the leaves, the latter on the brown steins of the vine. 

' Kor a biographical note on Mr. Walsh, sec Letter 175a, Vol. I., 
pp. 248-49. 

* Pruc. Amer. Assoc. Adv. .'id., 1880. 

* Riley discovered the remarkable fact that the yucca moth (Pronuba 
yuccasella) l.-iys its eggs in the ovary of Yucca flowers, which it has 
previously pollinated, thus making sure of a supply of ovules for the 
larvae. 
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To F. Hiiilebrand. Lettei ^ 

Down, Feh. 9th [1872J. 

Owing to othei' occupations I was able to read only 
yesterday your paper on the dispersal of the seeds of Com- 
positae.^ Some of the facts which you mention are extremely 
interesting. 

I write now to suggest as worthy of your examination the 
curious adhesive filaments of mucus emitted by the achenia 
of many Conipositae, of which no doubt you are aware. My 
attention was fifst called to the subject by the achenia of an 
Australian Pumilio (P. argyralepis)l which I briefly described 
in the Card. Chromele, 1861, p. S- As the threads of mucus 
dry and contract they draw the seeds Up Into a ’ vertical 
position on the ground. It subsequently occurred to me that 
if these seeds were to fall on the wet hairs of any quadruped 
they would adhere firmly, and might be carried to any 
distance. I was informed that Decaisne has written a paper 
on these adhesive threads. What is the meaning of the 
mucus so copiously emitted from the moistened seeds of 
IberiSy and of at least some species of Linuml Does the 
mucus serve as a protection against their being devoured, or 
as a means of attachment.^ I have been prevented reading 
your paper sooner by attempting to read Dr. Askenasy’s 
pamphlet,^ but the German is too difficult for me to make it 
all out. He seems to follow Nageli completely. I cannot but 
think that both much underrate the utility of various parts of 
plants ; and that they greatly underrate the unknown laws of 
correlated growth, which leads to all sorts of modifications, 
when some one structure or the whole plant is modified for 
some particular object 


1 “ Ueber die Verbreitungsmittel der Compositenfriichte.” Bot, 
Zeitungy 1872, p. i. 

* Various theories have been suggested, e.g,y that the slime by 
anchoring the seed to the soil facilitates the entrance of the radicle 
into the soil: the slime has also been supposed to act as a temporary 
water-store. See Klebs in Pfeifer’s Untersuchungen aus dem Bot. Inst, 
zu TUbingeny I., p. 581. 

® E. Askenasy, Beitrdge zur Kritik der Darwin^schen Lehre. Leipzig, 
1872. 



388 


BOTANY 


[Chap. Xi 


Letter 708 To T. H. Farrer (Lord Farrer). 

The following letter refers to a series <rf excellent observations on the 
fertilisation of Legtiminosae, made by Lord Farrer in the autumn of 1869, 
in ^orance of Delpino’s work on the sifoject The result was pabMshed 
in Nature, Oct. loth and 17th, 1872, and is foil of interesting suggestkms. 
The discovery of the mechanism in Conmilla mentioned in a note was 
one of the cases in which Lord Fa*rer was forestalled. j 

Down [1872]. 

I declare I am almost as sorry as if I had been myself fore¬ 
stalled—indeed, more so, for I am used to it. It is, however, a 
paramount, though bothersome duty in every naturalist to try 
and make out all that has been done by others on the subject 
By all means publish next summer your confirmation and a 
summary of Delpino’s observations, with any new ones of 
your own. Especially attend about the nectary exterior to 
the staminal tube.^ This will in every way be far better than 
writing to Delpino. It would not be at all presumptuous in 
you to criticise Delpino. I am glad you think him so clever; 
for so it struck me. 

Look at hind legs yourself of some humble and hive-bees; 
in former take a very big individual (if any can be found) for 
these are the females, the males being smaller, and they have 
no pollen-collecting apparatus. I do not remember where it 
is figured—probably in Kirby & Spence—but actual inspection 
better. . . . 

Please do not return any of my books until all are finished, 
and do not hurry. 

I feel certain you will make fine discoveries. 

Letter 709 To T. II. Farrer (Lord Farrer). 

Sevenoaks, Oct. 13th, 1872. 

1 must send you a line to say how extremely good your 
article appears to me to be. It is even better than I thought, 
and I rcMnember thinking it very good. I am particularly 
glad of the excellent summary of evidence about the common 
pea, as it will do for me hereafter to quote ; nocturnal insects 
will not do. I sus[>ect that the aboriginal parent had bluish 
flowers. I have seen several limes bees visiting common and 

^ This refers to a species of Coronilla in which Lord Farrer made the 
remarkable discovery that the nectar is secreted on the outside of the 
calyx. See Naturi\ July 2nd, 1S74, p. 169 ; also Letter 715. 
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sweet peas, and yet varieties purpos^y gmwn clo^e togetli^, ^ 
hardly evedf intercross. ’ This is a pwit .which for years has 
haM* driven me mad, and I have ^feussed it m myt V&r.€f 
Anifnals and Plants umier Dom} I itow \ 5 uspect (a^ I 
I had strength to estperimentise next spring) that ftpin 
changed climate both species are prematurely fertilised, and 
therefor^ hardly ever cross. When artificially crossed by 
removal of own pollen in bud, the offspring are very vigorpus. 

^Farewell.—I wish I could compel you to go on working 
at fertili^tion instead of so insignificant a subject as the 
commerce of the country! 

.You pay me a very pretty compliment at the beginning 
of your paper. , , , 

To }i D. ^ ^ Letter 710 

The following letters to Sir J. D. Hooker and the laife Mr. Moggridge 
refer to Moggridge’s observation that seeds stored in the nest of the ant 
Atta at Mentone do not germinate, though they are certainly not dead. 
Moggridge’s observations are given in his book, Harvesting Ants and 
Tra^’Door Spiders^ 1873, which is full of interesting details. The book is 
moreover remarkable in having resuscitated our knowledge of the existence 
of the seed-storing habit, Mr. Moggridge points out that the ancients 
were familiar with the facts, and quotes the well-known fable of the ant 
and the grasshopper, which La Fontaine borrowed from ^Esop. Mr. 
Moggridge (p. 5) goes on : “ So long as Europe was taught Natural 
History by southern writers the belief prevailed ; but no sooner did the 
tide begin to turn, and the current of information to flood from north to 
south, than the story became discredited.” 

In Moggridge’s “ supplement ” on the same subject, published in 1874, 
the author gives an account of his experiments made at Darwin’s sugges¬ 
tion, and concludes (p. 174) that “the vapour of formic acid is incapable 

^ In the second edition (1875) of the Variation of Animals and Plants^ 

VoL L, p. 348, Darwin added, with respect to the rarity of spontaneous 
crosses in Pisum : “I have reason to believe that this is due to their 
stigmas being prematurely fertilised in this country by pollen from the 
same flower.” This explanation is, we think, almost certainly applicable 
to Lathyrus odoratus^ though in Darwin’s latest publication on the 
subject he gives reasons to the contrary. See Cross and Self Fer¬ 
tilisation^ p. 156, where the problem is left unsolved. Compare Letter 
714 to Delpino, p. 391* In Life and Letters^ III., p- 261, the abseiice 
of cross-fertilisation is explained as due to want of perfect adaptation 
between the pea and our native insects. This is Hermann Muller’s 
view: see his Fertilisation of Flowers^ p. 214* See Letter 583* P* 250, 
note \ . 
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Letter ^710 of rendering tfee seeds dormant after the manner of the ants,’* and that 
indeed “ its inflnence is always injurious to the seeds, even when p:esent 
only b excessively minute quantities.” Though unable to expl^ the 
method employed, he was convinced “ that the non-germination of the 
seeds is due to some direct influence voluntarily exercised by the ants, 
and not merely to the conditions found in the nest” (p. 172). See Vol. I., 
Letter 251. 

Down, Feb. 2ist [1873! 

You have given me exactly the information which t 
wanted. 

Geniuses jump. I have just procured formic acid to try 
whether its vapour or minute drops will delay germination of 
fresh seeds; trying others at same time for comparison. But 
I shall not be able to try them till middle of April, as my 
despotic wife insists on taking a house in London for a month 
from the middle of March. 

I am glad to hear of tbe Primer ; ^ it is not at all, I think, 
a folly- Do you know Asa Gray’s child book on the functions 
of plants, or some such title ? It is very good in giving an 
interest to the subject. 

By the way, can you lend me the January number of the 
Lofidon Journal of Botany for an article on insect-agency in 
fertilisation ? 


Letter 711 To J. Traherne Moggridge. 

Down, Aug. 27th, 1873. 

1 thank you for your very intcrc.sting letter, and I honour 
you for your laborious and careful expcrimcnt.s. No one 
knows till he tries how many unexpected obstacles ^rise in 
subjecting plant.s to experiments. 

I can think of no .suggestions to make ; but I may just 
mention that I had intended to try the effects of touching the 
dampened .seeds with the minutest drop of formic acid at the 
end of a .sharp glass rod, so as to imitate the possible action 
of the sting of the ant. I heartily hope that you may be 
rewarded by coming to some definite result ; but I fail five 
tirnCvS out ol six in my own cxpcrimetits. I have lately been 
trying some with poor succe.ss, and suppo.se that I have 
done too much, for I have been completely knocked up for 
some days. 

* Botany (Macmillan’s Science Primers). 
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To J. Trakehiel Mog^ridge, ’ , lasMr f^ 


' Down, M^di loSii iS74, 

I am very sorry to hear that the v4poiir expcsriments have 
failed ; but nothirtg could be better, as to Aie, than 

your plan of endoslftg a number of tiie ants With the's^si 
The incidental results on the power of different‘Vaj[k>ui^^ in 
killing seeds and stopping germination appear wry curious^ 
and as far as TknoW are quite new. * . ^ : * 

P.S.—I never ’ before heard' M seeds riot' gemdhdting 
except during a certain seasoir^; it WilP'be a very strange 
fact if you can p*^\^ this. 

To tl. Mtiller, . i ] 

, 'May 3^h, iS73* 

I am jnuch obliged for your letter received this raori}}^, 

I write now chiefly to give myself the pleasure (rf telling you 
how cordially I admire the last part of your book,* wyoh I 
have finished. The whole discussion seems to me quite 
excellent, and it has pleased me not a little to find that in 
the rough MS. of my last chapter * I have arrived on many, 
points at nearly the same conclusions that you have done, 
though we have reached them by different routes. 


7*3 


To F. Delpino, -n. 

Down, June 2Stli [1873]. Lett®* 7*4 

I thank you sincerely for your letter. I am very glad to 
hear about Lathyrus odoratus, for here in England the vars. 
never cross,* and yet are sometimes visited by bees. Pisum 
sativum I have also many times seen visited by Bombus. 

I believe the cause of the many vars. not crossing is that 
under our climate the flo wers are self-fertilised at an early 

* Certain seeds pass through a resting period before germination. 

See Pfeifer’s Pflansenphysiologie, Ed. i., Vol. II., p. iii. _ 

’ “Die Befruchtung der Blumen durch Insekten” : Leipzig, 1873. An 
English translation was published in 1883 by Prof. D’Arcy Thompson. 

The “Prefatory Notice ” to this work (Feb. 6th, 1882) is almost the last 
of Mr. Darwin’s writings. See Life and Letters, p. 281. 

’ The Effects of Cross and Self-Fertilisation in the Vegetaile Kingdom : 

London, 1876. . 

« In Cross and Self-Fertilisation, p. 156, Darwin quotes the informa¬ 
tion received from Delpino and referred to m the present lettei--namely, 
that it is the fixed opinion of the Italian gardeners that the varieties do 
intercross. See Letter 709. 
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Mte* 714 period, before the core^te is fully expanded. I shall examine 
this point with L. oclercaus, I have read H. Muller’s book 
and, it seems to me very good. Your criticism had not 
occurred to me, but is, I think, just—viz. that it is touch 
more important to know what insects habitually visit any 
flower than the various kinds which occasionally visit it. 
Have you seen A, Kemer’a book Sckutzmittel des Polkas, 
1873, Innsbruck.^ It is very interesting, but he does not 
seem to know anything about the work of other authors 
I have Bentham’s paper in my house, but have not yet 
had time to read a word of it. He is a man with very sound 
judgment, and fully admits the principle of evolution. 

. ■ I have lately had occasion to look over again your dis¬ 

cussion on anemophilous plants,® and I have again felt much 
admiration at your work. 

In the beginning of August, 1873, Darwin paid the first of several 
visits to Lord Farrer’s house at Abinger. When sending copies of 
Darwin’s letters for the Life and Letters, Lord Farrer was good enough 
to add explanatory notes and recollections, from which we quote the 
following sketch. 

“ Above my house are some low hills, standing up in the 
valley, below the chalk range on the one hand and the more 
distant range of Leith Hill on the other, with pretty views of 
the valley towards Dorking in one direction and Guildford 
in the other. They are composed of the less fertile Green¬ 
sand strata, and are covered with fern, broom, gorse, and 
heath. Here it was a particular pleasure of his to wander, 
and his tall figure, with his broad-brimmed Panama hat and 
long stick like an alpenstock, sauntering solitary and slow 
over our favourite walks, is one of the -pleasantest of the 
many plea.sant associations I have with the place.” 

To T. H. P'arrcr (Lord P'arrcr). 

The following note by Lord Farrer explains the main point of the 
letter, which, however, refers to the “bloom” problem as well as to 
Coronilla 

“ I thought I had found out what puzzled us in Coronilla varia : in 
most of the Papilionacem, when the tenth stamen is free, there is nectar 

‘ Afterwards translated by Dr. Ogle as Flowers and their Unbidden 
Guests, with a prefatory letter by Charles Darwin, 1878. 

’ Atti della Soe. Italiana di Scienze Nat., Vol. XIII. 
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the staminal tube, and the openpg caused by the free s^onen enal^ ^ 5 

tlie bee to reach the nectar, aud in so doing the bee fertilises the plajit 
In Coronilla variay and in several other specjies oi there is no 

nectar in the staminal tube or in the tube of the corolla, But there are 
peculiar glands with nectar on the i outside Of the cafyx, and peculiar 
openings in the -tube of the co^Ila through which the ^proboscis of &e 
bee, whilst entering the flower in the usual way and dusfting ils8M iwih 
poUei^ can r^ach these glands, thus fertilising' the plant in g6td^^^ the 
nectar. On writing this to Mr. Darwin, I received the JoSorosg 
9harat:teristic npte., • * 

The first postscript relates to the rough’ground behind my house, 
over which he was fond of strolling. It had been ploughed up and then 
to go badk, and the interest was to watch how the numerous 
species of w^eds of cultivation ^which f0llo\^ the plough gradually gave 
way in thei ctruggle for eocisteice to the well-known md much kfss vtoied 
flora of an English common.” - ’ ; 

Bassett, Soathaaapton, Aug. I 4 tli, '‘ * 

You are the man to conquer a Coronilla} I have been Letter 715 
looking at the half-dried flowers, and am prepared to swear 
that you have solved the mystery. The difference in the size 
of the cells bn the calyx under the vexillum right down to 
the common peduncle is conspicuous. The flour still adhered 
to this side; I see little bracte^ or stipules apparently with 
glandular ends at the base of the calyces. Do these secrete ? 

It seems to me a beautiful case. When I saw the odd shape 
of the base of the vexillum, I concluded that it must have 
some meaning, but little dreamt what that was. Now there 
remains only the one serious point—viz. the separation of the 
one stamen. I daresay that you are right in that nectar was 
originally secreted within the staminal tube ; but why has not 
the one stamen long since cohered ? The great difference in 
structure for fertilisation within the same genus * makes one 
believe that all such points are very variable. With respect 
to the non-coherence of the one stamen, do examine some 
flower-buds at a very early age ; for parts which are largely 
developed are often developed to an unusual degree at a very 
early age, and it seems to me quite possible that the^ base of 
the vexillum (to which the single stamen adhered) might thus 
be developed, and thus keep it separate for a time from the 

>' In a former letter to Lord Farrer, Darwin wrote: “ Here is a maxim 
for you, ‘ It is disgraceful to be beaten by a Coronilla.' ” 

’ Coronilla emerus is of the ordinary papilionaceous type. 
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Ijtutr 715 Other stamens. The cohering stamens to the right and left 
of the single one seem to me to be pushed out a little lateral^. 
When you have finished your observations, you really oug^t 
to send an account with a diagram to Nature, recalling yo«r 
generalisation about the diadelphous structure, and now e«n 
plaining the exception of Coronilla} 

Do add a remark how almost every detail of structure 
a meaning where a flower is well examined. 

Your observations pleased me so much that I could noi 
sit still for half an hour. 

Please to thank Mr. Payne * for his remarks, which are 
value to me, with reference to Mimosa. I am very much ia : I 
doubt whether opening the sashes can act by favouring tjw 
evaporation of the drops; may not the movement of the leswi 
shake off the drops, or change their places? If Mr. Payne 
remembers any plant which is easily injured by drops, I wish 
lie would put a drfip or two on a leaf on a bright day, and covets 
the plant with a dean bell-glass, and do the same for another 
plant, but witlnnit a bdl-glass over it, and observe the effects. 

Thank you much for wi.shing to .see us again at Abinger, 
and it is vciy doubtful whether it will be Coroui/ia, Mr. Payne, 
the new garden, the children, [l.ady Farrcr], or yourself 
whieh will give nn; the most pleasure to sec again. 

I’.S, I. It will be curious to note in how many years the 
lough ground heroines (juite uniform in its flora. 

i’.S. >•. One may feel sure that periodically nectar was 
M < 1. tc-.l wiihin tlie flower and then secreted by the calyx, as 
ill ■ oiin sjin if. ot //A and orchids, 'i'his latter being taken 
.idv.mt.ige of in (nii/a would allow of the .secretion within 
the ll-.wn . e.i .in,;. .111.1 .e. this i haiige was going on in the two 
sri leti. Ilf, .ill till-p.irts of the flower would become modified 
.illd I "llel.lt* il. 

, , To !■ Ituidnn .Saiulcrson. 

I ••tui 7if» J 

Ihiwn, Turnilay, Sq»t. 9th [1873]. 

v j I r.iu'i' o ‘ shiou'ti ih.it in movement is accom- 

rir.’If .ii.iuitMii-fs (In f‘ly ,i!i.ilni»nus to thosc occumng iti 
!r vrr tfufr, J-S/.j. pji, In;, 1^7; XXL, ZJldPhtL 

/f.ifr \ mI I 1 Win , iHh wlirir thr rrsultn arc finally discussed). 

’ llir iihvri v.ifiM’i't iiiirir |nililisht d in Vol. X., l 874 i P* 

Lniil ! K *<‘**'”‘^* 
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I will send up early tomorrow two plants [of 
with five goodish leaves, which you will know by their bdng 
tied to sticks. Please reniember that ^ ^ sli^test touch, 
even by a hair, of the three filaments on eajch- iobe makes 
the leaf close, and it will not open for twenty-four hours; 

You had better put i in. of water into the saucers of ^he pots. 

The plants, have been kept too cool in order to retard them. 

You had better keep them rather warm (t£. temperatee of 
warm greenhouse) for a day, and in a^gpod light . ■ 

I am extremdy glad you have undertaken this' subject 
If you get a posKive result, I should think you ougl^ to 
publish it separately, and I could quote it; or I should be 
most glad to introduce any note by you into my account 

I have no idea whether it is- troublesome to try rdth the ' 
thermo-electric pile any change of temperature when the leaf 
closes. I could detect none with a common thermometer. 

But if there is any change of temperature I should expect it 
would occur some eight to twelve or twenty-foqr .hours after 
the leaf has been given a big smashed fly, and when it is 
copiously secreting its acid digestive fluid. 

I forgot to say that, as far as I can make out, the inferior 
surface of the leaf is always in a state of tension, and that the 
contraction is confined to the upper surface; so that^when 
tbig contraction ceases or suddenly fails (as by immersion in 
boiling water) the leaf opens again, or more widely than is 
natural to it. 

Whenever you have quite finished, I will send for the 
plants in their basket. My son Frank is staying at 6 , Queen 
Anne Street, and comes home on Saturday afternoon, but you 
will not have finished by that time. 

P.S. I have repeated my experiment on digestion in Drosera 
with complete success. By giving leaves a very little weak 
hydrochloric acid, I can make them digest albumen—r.e. 
white of egg—quicker than they can do naturally. I most 
heartily thank you for all your kindness. I have been 
pretty bad lately, and must work very little. 

To J. Burdon Sanderson. Letter 717 

Sept. 13th [1873]. 

How very kind it was of you to telegraph to me. I am 
quite delighted that you have got a decided result Is it not 
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717 a jcseiy T^mairkable ? It seems so to me, in tny ignorakce. 
I I cmild remember more disti^tly what I formeriy re^d 
of Bois Raymond's results. My poor memory never serVes 
H!Be for more than a vagt^ guide. I really think you ought tx> 
try Drosera, In a weak solution of phosphate of ammonia 
(.viz. I gr. to ^ 02. of water)^ it’ will contract in about fire 
mimites, and even more qwfckijr ih pure warm water; but 
then water, I suppose, would prerent your trial. I forget, but 
I think it contracts pretty quickly (21^. in au hour or two) 
with a large drop'of a rather stronger solution (rf the 
phos^tete, or with ah atom of raw ntreat on the disc of 
the l^f. . > . ' 1 

Lettfir 718 To J, K. Hooker., 

‘ : Oct. 3jst, 1873, 

Now I w^ant to tell you, for my own pleasure, about the 
movements of Desmadium. 

(1) When the plant goes to sleep, the terminal leaflets 
hang vertically down, but the petioles move up towards the 
axis, so that the dependent leaves are all crowded round it. 
The little leaflets never go to sleep, and this seems to me 
very odd; they are at their games of play as late as 11 o'clock 
at night and probably later.^ 

(2) If the plant is shaken or syringed with tepid water, 
the terminal leaflets move down through about an angle of 
4S°, and the petioles likewise move about 11° downwards ; so 
that they move in an opposite direction to what they do when 
they go to sleep. Cold water or air produces the same effect 
as does shaking. The little leaflets are not in the least affected 
by the plant being shaken or syringed. I have no doubt, 
from various facts, that the downward movement of the 
terminal leaflets and petioles from shaking and syringing is 
to save them from injury from warm rain. 

(3) The axis, the main petiole, and the terminal leaflets 
are all, when the temperature is high, in constant movement, 
just like that of climbing plants. This movement seems to 

^ Stahl (Botamsche Zeitung^ 1897, p. 97) has suggested that the 
movements of the dwarf leaflets in Desmodium serve to shake the large 
terminal leaflets, and thus increase transpiration. According to StahPs 
view their movement would be more useful at night than by day, because 
stagnation of the transpiration-current is more likely to occur at night. 
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be of no service, any more than the incessant movement ^ 
of amoeboid bodies^ The movement of the terminai leaflets, 
though insensible to the eye, is exactly the same as idiat of 
the little lateral leaflets—viz. from side to aide, up and daws, 
and half round their own axes. The only difference is that 
the little leaflets move to a much greater extent, and perhaps 
more rapidly ; and they are excited into movement by warm 
water, which is not the case with the terminal leaflet. Why 
the little leaflets, which are rudimentary in size and - have lost 
their sleep-movements and their movements from being 
shaken, should not only have retained, but have their spon¬ 
taneous movements exaggerated, I cannot conceive It is 
hardly credible that it is a case of compensation. All this 
makes me ve*y anxious to examine some jdant (if po^We 
one of the Leguminosae) with either the terminal or lateral 
leaflets greatly reduced in size, iti comparison with the other 
leaflets on the same leaf. Can you or any of your colleagues 
think of any srtich plant ? It is indirectly on this account that 
I so much want the seeds of Lathyrus nissolia, 

I hear from Frank that you think that the absence of both 
lateral leaflets, or of one alone, is due to their having dropped 
off; I thought so at first, and examined extremely young 
leaves from the tips of the shoots, and some of them pre¬ 
sented the same characters. Some appearances make me 
think that they abort by becoming confluent with the main 
petiole. 

I hear also that you doubt about the little leaflets ever 
standing not opposite to each other: pray look at the en¬ 
closed old leaf which has been for a time in spirits, and can 
you call the little leaflets opposite ? I have seen many such 
cases on both my plants, though few so well marked. 

To J. D. Hooker. Letter 719 

Down, Oct. 23rd [1873]. 

How good you have been about the plants; but indeed I 
did not intend you to write about Drosophyllum^ though 1 
shall be very glad to have a specimen. Experiments on other 
plants lead to fresh experiments. Neptunia is evidently a 
hopeless case. I shall be very glad of the other plants 
whenever they are ready. I constantly fear that I shall 
become to you a giant of bores. 
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Letter 719 I am delighted to hear that you are at work on Nepenthes, 
and I hope that you will have good luck. It is good news 
that the fluid is acid; you ought to collect a good lot and 
have the acid analysed. I hope that the work ^ will give you 
as much pleasure as analogous work has me. I do not think 
any discovery gave me more pleasure than proving a true act 
of digestion in Drosera, 

Letter 720 To J. D. Hooker. 

Down, Nov. 24th, 1873. 

I have been greatly interested by Mimosa albida, on which 
I have been working hard. Whilst your memory is. pretty 
fresh, I want to ask a question. When this plant was most 
sensitive, and you irritated it, did the opposite leaflets shut 
up quite close, as occurs during sleep, when even a lancet 
could not be inserted between the leaflets? I can never 
cause the leaflets to come into contact, and some reasons 
make me doubt whether they ever do so except during sleep ; 
and this makes me wish much to hear from you. I grieve to 
say that the plant looks more unhealthy, even, than it was at 
Kew. I have nursed it like the tenderest infant; but I was 
forced to cut off one leaf to try the bloom, and one was 
broken by the manner of packing. I have never syringed 
(with tepid water) more than one leaf per day ; but if it dies, 
I shall feel like a murderer. I am pretty well convinced that 
I shall make out my case of movements as a protection 
against rain lodging on the leaves. As far as I have as yet 
made out, M. albida is a splendid case. 

I have had no time to examine more than one species 
of Eucalyptus, The seedlings of Lathyrus nissolia are very 
interesting to me ; and there is something wonderful about 
them, unless seeds of two distinct leguminous species have 
got somehow mingled together. 

Letter 721 To W. Thiselton-Dyer. 

Down, Dec. 4th, 1873. 

As Hooker is so busy, I should be very much obliged if 
you could give me the name of the enclosed poor specimen of 

^ Hooker’s work on Nepenthes is referred to in Insectivorous Plants, 
p. 97 : see also his address at the Belfast meeting of the British 
Association, 1874. 
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Cassia. I want much to know its name, as its power of move- 
ment, when it goes to sleep, is very remarkahle. Linnmus, I 
find, was aware of this. It twists each separate, leaflet 
completely round,i so that the lower surface feces the sky, at 
the same time depressing them all The: terminal leafl^, ^ 
pointed towards the base of the leaf. The whoje leaf fe ate© 
raised up about 12°. When I saw that it possessed such 
complex powers of movement, I thought it would utilise its - 
power to protect the leaflets from rain. Accordingly I%ifciged 
the plant for two minutes, and it was really beautiftil to see 
how each leaflet on the younger leaves twisted its short sub¬ 
petiole, so that the blade was immediately directed at an 
angle between 4 S and 90° to the horizon. I could not resist 
the pleasure of just telling you why I ^nt to know the mtoie 
of the Cassia. I should add that it is a greenhou^ plant I 
suppose that there will not be any better flowers till next 
summer or autumn. 


To T. Belt. Letter 722 

Belt’s account, discussed in this letter, is probably that published in 
his Naturalist in Nicaragua (1874), where he describes “the relation 
between the presence 6f honey-secreting glands on plants, and the pro¬ 
tection to the latter secured by the attendance of ants attracted by the 
honey.” (flp. cit., pp. 222 et seg) 

Thnisday [1874?]. 

Your account of the ants and their relations seems to me 
to possess extraordinary interest. I do not doubt that the 
excretion of sweet fluid by the glands is in your cases of great 
advantage to the plants by means of the ants, but I cannot 
avoid believing that primordially it is a simple excretion, as 
occasionally occurs from the surface of the leaves of lime 
trees. It is quite possible that the primordial excretion may 
have been beneficially increased to serve the plant. In the 
common laurel \Prunus laurocerasusi of our gardens the 
hive-bees visit incessantly the glands of the young leaves, on 
their under sides ; and I should altogether doubt whether 
their visits or the occasional visits of ants was of any service 
to the laurel. The stipules of the common vetch secrete 
largely during sunshine, and hive-bees collect the sweet fluid. 

So 1 think it is with the common bean. 


‘ See Power of Movement in Plants, Fig. 154, p. 370. 
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Letter 722 I am Writing this away from home, and I have come aWay 
to gd: some rest, having been a good deal overworked. I shall 
read your book with great interest when published, but wifl 
hot trouble you to send the MS., as I really have no spare 
strength or time. I believe that your book, judging by the 
chapter sent, will be extremely valuable. 

Letter 723 To J. D. Hooker. 

The following letter refers to Darwin’s prediction as to the manner in 
v/hich ffedycAwm (ZmzihQr&ct^) is fertilised. Sir J. D. Hooker seems 
to have made inquiries in India in consequence of which Darwin received 
specimens of the moth which there visits the flower, unfortunately so 
much broken as to be useless (see Life and Letters^ III., p, 284). 

Down, March 25th [1874]. 

I am glad to hear about the Hedychium, and how soon 
you have got an answer! I hope that the wings of the 
Sphinx will hereafter prove to be bedaubed with pollen, for 
the case will then prove a fine bit of prophecy from the 
structure of a flower to special and new means of fertilisation. 

By the way, I suppose you have noticed what a grand 
appearance the plant makes when the green capsules open, 
and display the orange and crimson seeds and interior, so as 
to attract birds, like the pale buff flowers to attract dusk¬ 
flying lepidoptera. I presume you do not want seeds of 
this plant, as I have plenty from artificial fertilisation.' 

In Nature^ June 22nd, 1876, p. 173, Hermann Muller communicated 
F. Muller’s observation on the fertilisation of a bright-red-flowered 
species of Hedychium, which is visited by Callidryas^ chiefly the males 
of C Philea, The pollen is carried by the tips of the butterfly’s wing, 
to which it is temporarily fixed by the slimy layer produced by the 
degeneration of the anther-wall. 

Letter 724 To W. Thiselton-Dyer. 

Down, June 4lh [1874]. 

1 am greatly obliged to you about the Opimtia, and shall 
be glad if you can remember Catalpa, I wish some facts on 
the action of water,^ because I have been so surprised at a 

^ See Pfeffer, Uniersuchungen Bof. Inst, zu Tuhngen, Bd. I., 1885, 
p. 518. Pfeffer shows that in some cases— Drosera, for instance—water 
produces movement only when it contains fine particles in suspension. 
According to Pfeffer the stamens of Berberis^ and the stigma of Mimutus, 
^ are both stimulated by gelatine, the action of which is, generally speaking, 
equivalent to that of water. 
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stream not acting on Dioncea and Drosera. Water does no^ fH 
act on the stamens of Berberis^ but it does on the stigma of 
Mimulus. It causes the flowers of the bedding-out Me^em- 
bryanthemum and Drosera to close, tut it has not this effect 
on Gazania ^xA the daisy, so I can make out no rule 

I hope you are going on with Nepenthes ; and if so, you 
will perhaps like to hear that I have just found out that 
Pinguicula can digest albumen, gelatine, etc. If a bit of glass 
or wood is placed on a leaf, the secretion is not increased; 
but if an insect or animal-matter is thus plad^, the secretion 
is greatly increased and becomes feebly acid, which was not 
the case before. I have been astonished and much disturbed 
by finding that cabbage seeds excite a copious secretion, and 
am now endeavouring to discover what this means.^ Probably 
in a few days* time I shall have to beg a little information 
from you, so I will write no more now. 

P.S. I heard from Asa Gray a week ago, and he tells me 
a beautiful fact: not only does the lid of Sarracenia secrete 
a sweet fluid, but there is a line or trail of sweet exudation 
down to the ground so as to tempt insects up.^ 

To W. Thiselton-Dyer. Letter 725 

Down, June 23rd, 1874. 

I wrote to you about a week ago, thanking you for in¬ 
formation on cabbage seeds, asking you the name of Luzula 
or Carex; and on some other points ; and I hope before very 
long to receive an answer. You must now, if you can, for¬ 
give me for being very troublesome, for I am in that state in 
which I would sacrifice friend or foe. I have ciscertained that 
bits of certain leaves, for instance spinach, excite much 
secretion in Ptnguiculd, and that the glands absorb matter 
from the leaves. Now this morning I have received a lot 
of leaves from my future daughter-in-law in North Wales, 
having a surprising number of captured insects on them, a 
good many leaves, and two seed-capsules. She informs me 
that the little leaves had exc ited secretion ; and my son and 

1 Clearly it had not occurred to Darwin that seeds may supply nitro¬ 
genous food as well as insects : see Insectivorous Plants, p. 390. 

* A dried specimen of Sarracenia, stuffed with cotton wool, was 
sometimes brought from his study by Mr. Darwin, and made the subject 
of a little lecture to visitors of natural history tastes. 
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Utiw 7n * have aacertained this morning that the protoplasm 

glands beneath the little leaves has undoubtedly undem^»^'' i: 
aggregation. Therefore, absurd as it may sound, I am 
pared to affirm that Pin^icula is not only insectivorcms,^S I 
graminivorous, and granivorous! Now I want to beg you 
look under the simple microscope at the enclosed leaves and 
seeds, and, if you possibly can, tell me their genera, ,Tbe, 
little narrow leaves ‘ are remarkable; they are fleshy, with 
the edges much curled Irom the axis of the plant, and b^/ i 
a few long glandular hairs ; these grow in little tufts. T h^‘ 
arc the commonest in Pinguicula, and seem to afford mo^ f; 
nutritious matter. A second leaf is like a miniature sycamoi!^ 
With respect to the seeds, I suppose that one is a Carex\ timj 
other looks like that of Puntex, but is enclosed in a globule ■%! 
caj»sule. The Pinguicula grew on marshy, low, mountain^ r 
land. V 

1 ho|>c you will think this subject sufficiently interesting 
tu in.ikc you willing to aid me as far as you can. Anyhow, 
forgive me for being .so very troublesome. 


Uiici 7^ 


To j. D. Hooker. 

Down, Aug, 30th [1874]. 

I am particul.irly obliged for your addrc.ss.* It strikes 
me as (jnite c.vcrllcnt, .-uul has intcre.stcd me in the highest 
ilegifc. Nor is this flue to my h.aving worked at the subject, 
for 1 fct i sure that 1 should have been just as much struck, 
jH rh.ips more so. if 1 h.id known nothing about it. You 
<mild not, in my opinion, have put the case better. There 
air scvrr.il lights (Ixisiiles the facts) in your es.say new to 
me. and yon have greatly honourc*! me. I heartily con- 
gratiil.iti* you on so spUaidid a piece of work. There is a 
misprint at p. 7 , Mitschke for Nit.sdikc. There is a partial 
ermi at p. K, where you s.iy that i.s nearly indifferent 

to iiioig.mic substances. This is much 1 ch> strong, though 
lhi >‘ do act less efliri«-ntly than ort'aiu'c with soluble 
nitiogi nous matter ; hut the cliicf difference i.s in the widely 
tlifTrirnl period of suhscrpient re-expansion. Thirdly, I did 
not Mi ’p.rst to .S.iiuierson his electrical experiments, though, 
no donht. my remaiks led to his thinking of them._ 


* I ho^e f»f Hrtiii 

* l’rcNiiiruh4l ^ HiolDj^it al S<n lion) at the Helfast inceting of 

the HfitUh A»h*h iation, 1K74. 
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Now for yow letter; yon are very generous gtbo^ 
but spme of my experiments will require cutting oflF kaves, 
and therefore injuring plants, I could not write to L|i% 

Dorothy [Nevill]. Rolli^on says that they expect soon a 
lot from America. If Dionosa is not despatched, have marked 
on address, to be forwarded by foot-'messenger.” i. 

Mrs. Barber’s papet ^ is very curious, and oughi? fee 
published ; but when you come here (and 
offered to come} we will consult where to send^.k.. Jjet fm 
hear when you recommoxii^e m Ce^Mi^ 

I think I am now on right tmck shoat UtidmUria, 
wasting several weeks in fruitless trials and observati<Mis^ 

The negative work takes five times more tinae tiian the 
positive. - . 

To J. D. Hooker. Lettir 727 

Down, Sept iSth ^1874]. 

I have had a splendid day’s work, and ipust teH you 
about it ^ 

Lady Dorothy sent me a young plant of U[triculana] 
montanaf which I fancy is the species you told me of. The 
roots or rhizomes (for I know not which they are ; I can see 
no scales or internodes or absorbent hairs) bear scores of 
bladders from ^ to of an inch in diameter ; and I traced 
these roots to the depth of ij in. in the peat and sand. The 
bladders are like glass, and have the Same essential structure 
as those of our species, with the exception that many exterior 
parts are aborted. Internally the structure is perfect, as is 
the minute valvular opening into the bladder, which is filled 
with water. I then felt sure that they captured subterranean 
insects, and after a time I found two with decayed remnants, 
with clear proof that something had been absorbed, which had 
generated protoplasm. When you are here I shall be very 
curious to know whether they are roots or rhizomes. 

Besides the bladders there are great tuber-like swellings 
on the rhizomes; one was an inch in length and half 
in breadth. I suppose these must have been described. I 

^ Mrs. Barber’s paper on the pupa of Papilio Nireus assuming 
different tints corresponding to the objects to which it was attached, 
was communicated by Mr. Darwin to the Trans. Entomolog. Soc.^ 1874, 

* See Life and Letters^ III., p. 327, and Insectivorous Plants, p. 431. 
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3UtteT 7^7 strongly suspect that they serve as reservoirs foi^ waterBut 
I shafl experimentise on this head. A thin slice is a beauttful 
object, and looks like coarsely reticulated glass. 

If you have an old plant which could be turned out of its 
pot (and can spare the time), it would be a great gain to me 
if you would tear off a bit of the roots near the bottom, and 
shake them well in water, and see whether they bear these 
minute glass-like bladders. I should also much like to know 
whether old plants bear the solid bladder-like bodies near the 
upper surface of the pot These bodies are evidently enlarge^ 
ments of the roots or rhizomes. You must forgive this long 
letter, and make allowance for my delight at finding this new 
sub-group of insect-catchers. Sir E. Tennent speaks of an 
aquatic species of Utricularia in Ceylon, which has bladders 
on its roots, and rises annually to the surface, as he says, by 
this means.® 

We shall be delighted to see you here on the 26th ; if you 
will let us know your train we will send to meet you. You 
will have to work like a slave while you are here. 

Letter 728 To J. Jenner Weir. 

In 1870 Mr. Jenner Weir wrote to Darwin: ‘‘My brother has but 
two kinds of laburnum, viz., Cyiisus purpureus^ very erect, and Cytisus 
alpinus^ very pendulous. He has several stocks of the latter grafted 
with the purple one ; and this year, the grafts being two years old, I saw 
in one, fairly above the stock, about four inches, a raceme of purely 
yellow flowers with the usual dark markings, and above them a bunch 
of purely purple flowers ; the branches of the graft in no way showed an 
intermediate character, but had the usual rigid growth of purpureus?^ 

Early in July 1875, when Darwin was correcting a new edition of 
Variation under Domestication^ he again corresponded with Mr. Weir 
on the subject. 

Down, July 8th [1875]. 

I thank you cordially. The case interests me in a higher 
degree than anything which I have heard for a very long 
time. Is it your brother Harrison W., whom I know? I 
should like to hear where the garden is. There is one other 
very important point which I am most anxious to hear—viz., 

^ The existence of water-stores is quite in accordance with the 
epiphytic habit of the plant. 

* Utricularia siellaris, Emerson Tennent’s Ceylon^ Vol. L, p. 124, 

1859. 
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th^ nature of the leaves at the base of the yellow raceiues, for T rttrr ym 
leaves are always there produ<?ed with tiie yellow labiiniufa% 
and I suppose so in the case of C purpurms. As the tree has 
produced yellow racemes several times, <lo you think yo® 
could ask your brother to cut off and send me by post in a 
box a small branch of the purjde stock ^ with the fxxte gr 
leaves of the yellow sport? This would be an ih^en^ 
favour, for then I would cut the point of junctlori 
tudinally and examine slice under the microscopei be 
able to state no trace of bud of yellow kind having been 
inserted. I do not suspect anything of the kind, but it is 
sure to be said that your brother’s gardener, either by accident 
or fraud, inserted a bud. Under this point of view it woidd 
be very good to gather from your brbtto how maiiy times the 
yellow sport has appeared. The case appears to mo m very 
important as to be worth any trouble. Very many thanks for 
all assistance so kindly given. 

I will of course send a copy of new edition of Variation 
under Domestication when published in the autumn. 

To J. Jenner Weir. Letter 729 

On July 9tli Mr. Weir wrote to say that a branch of the CyHsus had 
been despatched to Down. The present letter was doubtless written 
after Darwin had examined the specimen. In Variation under Domestic 
cation^ Ed. li., Vol. I., p. 417, note, he gives for a case recorded in 
the Gardenerd Chronicle in 1857 the explanation here offered (viz. that 
the graft was not C.purpureus but C, Adamt), and adds, “ I have ascer¬ 
tained that this occurred in another instance.” This second instance is 
doubtless Mr. Weir’s. 

Down, July loth, 1875. 

I do not know how to thank you enough; pray give also 
my thanks and kind remembrances to your brother. I am 
sure you will forgive my expressing my doubts freely, as I 
well know that you desire the truth more than anything else. 

I cannot avoid the belief that some nurseryman has sold 
C[yizsus] Adami to your brother in place of the true C,pur- 
pureus. The latter is a little bush only 3 feet high (Loudon), 
and when I read your account, it seemed to me a physical 
impossibility that a sporting branch of C. alpinus could grow 
to any size and be supported on th e extremely delicate 

* “The purple stock” here means the supposed C. purpureas, on 
which a yellow-flowered branch was borne. 
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Vem m branches erf C purfurms. If I understand rightly ynur lett#, 
you consider the tuft of smatt shoots on one side of the 
sporting C. alpinus from Weirleigh as C. purpureus ; but these 
shoots are certainly those of C. Adami. I earnestly beg you 
to look at the specimens enclosed. The branch of the true 
C. purpureus the largest which I could find. If C. Adami 
was sold to your brother as C. purpureus, everything is ex¬ 
plained ; for then the gardener has grafted C. Adami on 
C. alpinus, and the former has sported in the usual manner 
but has not sported into C. purpureus, only into C. appinuk, 
C. Adami does not sport less frequently into C, purpurkm 
diatl into C. alpinus. Are the purple flowers borne on mod«- 
rately long racemes? If so, the plant is certainly C. Adami,- 
for the true C. purpureus beam flowers close to the branches^ 
I am very sorry to be so troublesome, but I am very anxious 
to hear again from you. 

C. purpureus bears “ flowers axillary, solitary, stalked.” 

P.S.—I think you said that the purple [tree] at Weirleigh 
does not seed, whereas the C. purpureus seeds freely, as you 
may see in enclosed. C. Adami never produces seeds or pods. 

Letter 730 To E. Hackel. 

The following extract refers to Darwin’s book on Cross and Self- 
Fertilisation. 

Nov. t3th, 1875. 

I am now busy in drawing up an account of ten years’ 
experiments in the growth and fertility of plants rai.sed from 
crossed and self-fertilised flowers. It is really wonderful what 
an effect pollen from a distinct seedling plant, which has been 
exposed to different conditions of life, has on the offspring in 
comparison with pollen from the same flower or from a 
distinct individual, but which has been long subjected to the 
same conditions. The subject bears on the very principle of 
life, which seems almost to require changes in the conditions. 

Letter 731 To G. J. Romane.s. 

The following extract from a letter to Romanes refers to Francis 
Darwin’s paper, “ Experiments on the Nutrition of JJrosera roiundifolia," 
Linn. Soc.Joum. [1878], published 1880, p. 17. 

August 9th [1876]. 

The second point which delights me, seeing that half a 
score of botanists throughout Europe have published that the 
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digestion of meat by plants is of no use to them (a mere Letter 
pathofogical phenomenoii, as one man says!), is that Frank has 
been feeding under exactly similar conditions a large numbet 
of plants of Drosera, and the effect is wonderful On the fed 
side the leaves are much larger, differently coloured, and 
numerous ; flower-stalks taller and mofe numerous, and 1 
believe far more seed capsules,—but the^ not yet counted. 

It is particularly interesting that the leaves fed on meat 
contain very many more starch granules (no doubt Owii^ fe 
more protoplasm being first formed) ; so Aat Sections staling 
with iodine, of fed and unfed leaves, are to the naked eye of 
very different colours. 

There, I have boasted to my heart’s content; and do you 
do the same, and tell me what you hhve been doing. 

To J. D. Hook^, Letter 

Down, Oct £1876]. 

If you can put the following request into any one’s ^nds 
pray do so ; but if not, ignore my request, as 1 know how busy 
you are. 

I want any and all plants oiHoya examined to see if any 
imperfect flowers like the one enclosed can be found, and if so 
to send them to me, per post, damp. But I especially want 
them as young as possible. 

They are very curious. I have examined some sent me 
from Abinger,^ but they were a month or two too old, and 
gygry trace of pollen and anthers had disappeared or had 
never been developed. Yet a very fine pod with apparently 
good seed* had been formed by one such flower. 

To G. J. Romanes.* Letter 

Down, August loth [1877]. 

When I went yesterday I had not received to-da/s 
Nature, and I thought that your lecture ^ was finished. This 
final part is one of the gr andest essays which I ever read. 

' Lord Farrar’s house. 

* The seeds did not germinate ; see the account of Hoya camosa in 

Forms of Flowers,^ p. 33 i* 

» Published in the Life of Romanes, p. 62. 

‘ Abstract of a lecture on “ Evolution of Nerves and Nervo-System^ 
delivered at the Royal Institution, May asth, 1877. Nature, July 19th, 

Aug. 2nd, Aug. 9ih, 1877. 
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Letter 733 It was very foolish of me to demur to your lines of con¬ 
veyance like the threads in muslin,^ knowing how you have 
considered the subject: but still I must confess I cannot feel 
quite easy. Everyone, I suppose, thinks on what he ha? 
himself seen, and with Drosera, a bit of meat put on any one 
gland on its disc causes all the surrounding tentacles to bend 
to this point, and here there can hardly be differentiated lines 
of conveyance. It seems to me that the tentacles probably 
bend to that point wherever a molecular wave strikes them, 
which passes through the cellular tissue with equal ease in all 
directions in this particular case.* But what a fine case that 
of the A urelia is 1 * 


Letter 734 To W. Thiselton-Dyer. 

6, Queen Anne Street [Dec. 1876], 

Tell Hooker I feel greatly aggrieved by him : I went to 
the Royal Society to see him for once in the chair of the 
Royal, to admire his dignity and enjoy it, and lo and behold, 
he was not there. My outing gave me much satisfaction, and 
I was particularly glad to see Mr. Bentham, and to see him 
looking .so wonderfully well and young. I saw lots of people, 
and it has not done me a penny’s worth of harm, though I 
could not get to sleep till nearly four o’clock. 

Letter 73S 

Down, Oct, 13th [1876?]. 

You must be a clair-voyant or something of that kind to 
have sent me such useful plants. Twenty-five years ago I 
described in my father’s garden two forms of Linum flavum 
(thinking it a case of mere variation) ; from that day to this 
I have several times looked, but never saw the second form 
till it arrived from Kcw. Virtue is never its own reward : I 
took paper thi.s summer lo write to you to ask you lo send 
me flowers, [so] that I might beg i)lanls of this Linum, if you 
had the other form, and refrained, from not wishing to trouble 
you. But I am now sorry I did, for I have hardly any doubt 

* Nature^ Aug. 2nd, p. 271. 

* Speaking generally, the transmission takes place more readily in 
the longitudinal direction than across the leaf: see Insectivorous Plants, 
p. 239. 

* Aurelia aurita, one of the medusie. Nature, pp. 269-71. 
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thB.tL.^avum never seeds in my garden that I have seen, Lett« 73s 
because one form alone is cultivated by sKps.^ 

The following five letters refer to Darwin^s work on “bloom*—a 
subject on which he did not live to complete his researches 

One of his earliest letters on this subject was addressed in August, 

1S73, to Sir Joseph Hooker: * 

“ I want a little information from you, and if you do not yonrsi^teow, 
please to enquire of some of the wise men of Kew. 

“ Why are the leaves and fruit of so many plants protected; by a 
thin layer of waxy matter (like the common cabbage), or with fine hair, 
so that when such leaves or fruit ^re immersed in water they appear as v 

if encased in thin glass ? It is really a pretty sight to put a pod of the 
common pea, or a raspberry, into water. I find several leaves are thus 
protected on the under surface and not on t^ upper. , ; 

“ How can water injure the leaves, if inde^ ^is is at aE ^ case?* 

On this latter point Darwin wrote to the late L.Qrd Farret.; 

“ I am now become mad about drops of water injuring leaves. Please 
ask Mr. Payne ® whether he believes, from kis own exf>€rien€$^ that drops 
of water injure leaves or fruit in his conservatories. It is saud that the ' 
drops act as burning-glasses; if this i^ true, they would not be at all 
injurious on cloudy days. As he is so acute a man, I should very much 
like to hear his opinion. I remember when I grew hothouse orchids 
I was cautioned not to wet their leaves ; but I never then thought oa 
the subject.” 

The next letter, though of later date than some which follow it, is 
printed here because it briefly sums his results and serves as guide to the 
letters dealing with the subject. 

To W. Thiseltori'-Dyer.^ Letter 736 

Down, Sept. 5th [1877]- 

One word to thank you. I declare, had it not been for 
your kindness, we should have broken down. As it is we 
have made out clearly that with some plants (chiefly succu¬ 
lent) the bloom checks evaporation—with some certainly 
prevents attacks of insects ; with some sea-shore plants pre¬ 
vents injury from salt water, and, I believe, with a few prevents 
injury from pure water resting on the leaves. This latter 

^ Id est, because, the plant being grown from slips, one form alone 
usually occurs in any one garden. It is also arguable that it is grown by 
slips because only one form is common, and therefore seedlings cannot 
be raised. 

* Published in Life and Letters^ III., p. 339. 

^ Lord Farrer's gardener. 

* Published in Life and Letters^ III., p. 341. 



410 


SoTanY 




Uttar 736 is as yet the most doubtful and the most interesting 

in relation to the movements of plants. hJ 

Modem research, especially that of Stahl on transpiration 
ZeiUiHg^ 1897, p, 71) has shown that the question is more complex 
It appeared in 1877. StahPs point of vihw is that moisture remaining on a 
leaf checks the transpiration-current; and by thus diminishing the 
of mineral nutriment interferes with the process of assbailation. 
idea is doubtless applicable to the whole problem of bloom on leaves^ 
For other references to bloom see Letters ^5, 689 (p. 368), 693. 

To J. D- Hooker. ^' 

737 Down, Aug. i^th, 18731.^ ; 

The next time 3^u walk round the garden ask Mr. 
or any of your best men, what they think about inju^ frcw 
watering during sunshine. One of your men—viz,, Mr. Payne, 
at Abinger, who seems very acute—declares that you may 
water safely any plant out of doors in sunshine, and that you 
may do the same for plants under glass if the sashes are 
opened. This seems to me very odd, but he seems positive 
on the point, and acts on it in raising splendid grapes. 
Another good gardener maintains that it is only cold water 
dripping often on the same point of a leaf that ever injures 
it. I am utterly perplexed, but interested on the point 
Give me what you learn when you come to Down. 

I .should like to hear what plants arc believed to be most 
injured by being watered in .sunshine, so that I might get such. 

I expect that I .shall be utterly beaten, as on so many 
other points; but I intend to make a few experiments and 
(ibservatic^n.s. I have already convinced myself that drops 
of water do ho/ act as burning lenses. 



Letter 738 


To J. I). Hooker. 

Dec. aoth [1873]. 

I find that it is no u.sc going on with my experiments 
on the evil effects of water on bloom-divested leaves. Either 
I erred in the early autumn or .summer in some incompre- 
hen.sible manner, or, as I susi^ect to be the case, water is only 
injurious to leaves when there is a good supply of actinic 
ray.s. I cannot believe that I am all in the wrong about the 
movements of the leaves to shoot off water. 


* Probably John Smith (1798-1888), for some years Curator, Royal 
Cardens, Kew, 
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The upshot of all this is that I want to keep all the plants Letter 
from Kew until the firing or early summer, as it is mere 
waste of time going on at present 

To W. Thiselton-Dyer. Letter 

Down, July 2^ 

Many thanks for seeds of the Malva and infcatnationr 
about Averrhaa^ which I perceived was sensitive, as A. mram- 
bola is said to be; and about Mimosa sMdtive^ The log¬ 
wood \HcBmatoxylon\ has interested me muck The wax is 
very easily removed, especially from the older leaves, and 
I found after squirting on the leaves with water at 95°, aH the 
older leaves became coated, after forty-eight hours, in an 
astonishing manner with a black Uredo^ so that they looked as 
if sprinkled with soot and water. But nqt one of the younger 
leaves was affected. This has set me to work to see whether 
the “ bloom ** is not a protection against parasites. As soon as 
I have ascertained a little more about the case (and generally 
I am quite wrong at first) I will ask whether I could have 
a very small plant, which should never be syringed with 
water above 6o°, and then I suspect the leaves would not be 
spotted, as were the older ones on the plant, when it arrived 
from Kew, but nothing like what they were after my squirting. 

In an old note of yours (which I have just found) you say 
that you have a sensitive Schrankia : could this be lent me ? 

I have had lent me a young Coral-tree {Erythrina)^ which is 
very sickly, yet shows odd sleep movements. I suppose I could 
buy one, but Hooker told me first to ask you for anything. 

Lastly, have you any seeiside plants with bloom ? I find 
that drops of sea-water corrode sea-kale if bloom is removed; 
also the var. littorum of Triticum repens, (By the way, my 
plants of the latter, grown in pots here, are now throwing up 
long flexible green blades, and it is very odd to see, on tJie 
same adm, the rigid grey bloom-covered blades and the green 
flexible ones.) Cabbages, ill-luck to them, do not seem to be 
hurt by salt water. Hooker formerly told me that Salsola 
kaliy a var. of Salicorniay one species of Suceda^ Euphorbia 
peplis^ Lathyrus maritimuSy Eryngium maritimumy were all 
glaucous and seaside plants. It is very improbable that you 
have any of these or of foreigners with the same attributes. 

God forgive me : I hope that 1 have not bored you greatly. 
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Letter 739 By all the rules of right the leaves of the logwood ottght 
to move (as if partially going to sleep) when syringed with 
tepid water. The leaves of my little plant do not move at alj,^ 
and it occurs to me as possible, though very improbable, that 
it would be different with a larger plant with perhaps larger 
leaves. Would you some day get a gardener to syringe 
violently, with water kept in a hothouse, a branch on one of 
your largest Ic^ood plants and observe [whether?] leaves 
move together towards the apex of leaf? 

By the way, what astonishing nonsense Mr. Andrew 
Murray has been writing about leaves and carbonic acidi 
I like to see a man behaving consistently.... 

What a lot I have scribbled to youl 


Letter 740 


To W. Thiselton-Dyer. 

[Aug., 1877. J 

There is no end to my requests. Can you spare me a 
good plant (or even two) of Oxalis sensitiva ? The one which 
I have (formerly from Kew) has been so maltreated that I 
dare not trust my results any longer. 

Please give the enclosed to Mr. Lynch.^ The spontaneous 
movements of the Averrfioa are very curious. 

You sent me seeds of Trifolium resupinatum^ and I have 
raised plants, and some former observa*. 
tion.s which I did not dare to trust have 
proved accurate. It is a very little fact, 
but curious. The half of the lateral 
leaflet.s (marked by a cross) on the 
lower .side have no bloom and are wetted, 
whcrea.s the other half has bloom and 
is not wetted, so that the two sides look 
different to the naked eye. The cells 
t’ig. t3“Leaf of of the cpidcnni.s appear of a different 

resupinaium (from a shape and si/.c OH the two sidcs of the 
drawing by Miss Pertz). 

When wc have drawings and measurements of cells made, 



^ Mr. Lynch, now Curator of the Cambridge Botanic Garden, was at 
this time in the R. Bot, Garden, Kew. Mr. Lynch described the move¬ 
ments of Averrhoa bilimbi in the Linn, Soc, Join-n,^ Vol. XVI., p. 231. 
See also The Power of Movement in Plants^ p. 330. 
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and are sure of our facts, I shall ask you whether you jj- 

of any cas^ of the same leaf differing histok^cally on the two 
sides, for HoOker always says you are a wonderful man for 
knowing what has been made out. 

The biological meaning ot the curiotB structure of the leaves o€ 
Trifolium resupinatum remains a riddle. The stomata and 
from memory) the trichomes differ on the two halves of tl» lateral 
leaflets. 

To L. Errera Letter 741 

Professor L. Errera, of Brussels wrote, as a student, to Darwin, asking 
permission to send the MS. of an essay by his friend S. Gevaert and 
himself on cross and self-fertilisation, and which was afterwards published 
in the BulL Soc. Bot Belg.^ XVII., 1878. The terms xenogamy, geitcmo- 
gamy, and autogamy were first suggested by Kemer m 1876; their 
definition will be found at p. 9 of Ogle’s translation of Kem^ Flowers 
and their Unhidden Guests^ 1878. In xenogamy the polkn comes from 
another plant ; in geitonogamy from another flower on the same plant ; 
in autogamy from the androecium of the fertilised flower. Allogamy 
embraces xenogamy and geitonogamy. 

Down, Oct. 4th, 1877. 

I have now read your MS. The whole has interested me 
greatly, and is very clearly written. I wish that I had used 
some such terms as autogamy, xenogamy, etc. ... I entirely 
agree with you on the d, priori probability of geitonogamy 
being more advantageous than autogamy; and I cannot 
remember having ever expressed a belief that autogamy, 
as a general rule, was better than geitonogamy; but the 
cases recorded by me seem too strong not to make me 
suspect that there was some unknown advantage in auto¬ 
gamy. In one place^ I insert the caution “if this be really 
the case,” which you quote. I shall be very glad to be proved 
to be altogether in error on this point. 

Accept my thanks for pointing out the bad erratum at 

1 See Cross and Self Fertilisation^ pp. 352, 386. The phrase referred 
to occurs in both passages ; that on p. 386 is as follows : “We have also 
seen reason to suspect that self-fertilisation is in some peculiar manner 
beneficial to certain plants ; but if this be really the case, the benefit thus 
derived is far more than counterbalanced by a cross with a fresh stock or 
with a slightly different variety.” Errera and Gevaert conclude (pp. 79*-^) 
that the balance of the available evidence is in favour of the belief that 
geitonogamy is intermediate, in effectiveness, between autogamy and 
xenogamy. 
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Letter 741 p. 301. I hope that you will experimentise on inconspicuous 
ilowers^; if I were not too old and too much occupied I 
would dp so myself. 

Finally let me thank you for the kind manner in which 
you refer to my work, and with cordial good wishes for your 
success. ... 

Letter 742 To W. Thiselton-Dyer. 

Down, Oct. 9tli, 1877. 

One line to thank you much about MerUnsia, The former 
plant has begun to make new leaves, to my great surprise, so 
that I shall be now well supplied. We have worked so well 
with the Averrhoa that unless the second species arrives in a 
very good state it would be superfluous to send it. I am 
heartily glad that you and Mrs. Dyer are going to have a 
holiday. I will look at you as a dead man for the next 
month, and nothing shall tempt me to trouble you. But 
before you enter your grave aid me if you can. I want 
seeds of three or four plants (not Leguminosae or Cruciferas) 
which produce large cotyledons. I know not in the least 
what plants have large cotyledons. Why I want to know 
is as follows: The cotyledons of Cassia go to sleep, and are 
sensitive to a touch ; but what has surprised me much is that 
they are in constant movement up and down. So it is with 
the cotyledons of the cabbage, and therefore I am very curious 
to ascertain how far this is general. 

Letter 743 To W. Thiselton-Dyer. 

Down, Oct. nth [1877]. 

The fine lot of seeds arrived yesterday, and arc all sown, 
and will be most useftil. If you remember, pray thank Mr. 
Lynch for his aid I had not thought of beech or sycamore, 
but they are now sown. 

Perhaps you may like to see a rough copy of the tracing 
of movements of one of the cotyledons of red cabbage, and 
you can throw it into the fire. A line joining the two coty¬ 
ledons, stood facing a north-east window, and the day was 

^ See Miss Bateson, Annuls of Botany^ i888, p. 255, “On the Cross- 
Fertilisation of Inconspicuous Flowers:” Miss Bateson showed that Senecio 
vulgaris clearly profits by cross-fertilisation ; Stellaria media and Cap- 
§ella hursa-pastoris less certainly, 





MOVEMENTS PLANTS . 

uniformly cloudy. A bristle was gummed to oae eotyiedoti, 
and beyond it a triangular bit of card was fixed, and m 
front a vertical glass. A dot was made in the gfe^ every 
quarter or half hour at the point where tie end of the brktfe 
and the apex of card coincided, and the dots were joined 
by straight lines. The observations were from c6 a-m. ^ 

8.4s p.m. During this time the enclosed figure was de¬ 
scribed ; but between 4, p.m. and 5.38 p;m. the cjsty^ 
ledon moved so that the prolonged line was beyc^. the 
limits of the glass, and the course is feene by an 

imaginary dotted line. The cotjdedon oi. Primula sinensis 
moved in closely analogous manner, as do those of a Cassia, 

Hence I expect to find such movements very genoiai witifi 
cotyledons, and I am inclined to look at them as the founda¬ 
tion for all the other adaptive movements of leaves. They 
certainly are of the so-called sleep of plants* 

I hope I have not bothered you. Do not answer. I am 
all on fire at the work. 

I have had a short and very prosperous note from Asa 
Gray,^ who says Hooker is very prosperous, and both are 
tremendously hard at work. 

To H. Muller. Letter 744 

Dowd, Jan. ist [1878?], 

I mtist write two or three lines to thank you cordially for 
your very handsome and very interesting review of my last 
book^ in KosmoSy which I have this minute finished. It is 
wonderful how you have picked out everything important in 
it. I am especially glad that you have called attention to the 
parallelism betwen illegitimate offspring of heterostyled plants 
and hybrids. Your previous article in Kosmos^ seemed to 
me very important, but for some unknown reason the german 
was very difficult, and I was sadly overworked at the time, so 
that I could not understand a good deal of it. But I have 
put it on one side, and when I have to prepare a new edition 
of my book I must make it out. It seems that you attribute 

^ “ Hooker is coming over, and we are going in summer to the Rocky 
Mountains together, according to an old promise of mine.” Asa Gray to 
G. F. Wright, May 24th, 1877 {Letters of Asa Gray^ IL, p. 666). 

* Forms of Flowers y 1877. H. Muller's article is in Kosmosy II., p. 286. 

® KosmoSy II., ppu ity 128. See Forms ofFlowerSy Ed. ii., p. 308. 
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Letter 744 such cas€s as that of the dioecious Rkamnus and your own 
of Vakricma to the existence of two forms with larger and 
smaller^ flowers- I cannot follow the steps by which such 
plants have been rendered dioecious, but when I read your 
article with more care I hope I shall understand.^ ' If you have 
succeeded in explaining this class of cases I shall heartily 
rejoice, for they utterly perplexed me, and I could not con¬ 
jecture what their meaning was. It is a grievous evil to have 
no faculty for new languages. 

With the most sincere respect and hearty good wishes to 

you and all your family for the new year. 

P.S.—What interesting papers your wonderful brother has 
lately been writing 1 


Letter 745 To W. Thiselton-Dyer. 

This letter refers to the purchase of instruments for the Jodrell 
Laboratory in the Royal Gardens, Kew. **The Royal Commission on 
Scientific Instruction and the Advancement of Science, commonly spoken 
of as the Devonshire Commission, in its Fourth Report (1874), p. 10, 
expressed the opinion that ‘ it is highly desirable that opportunities for 
the pursuit of investigations in Physiological Botany should be afforded 
at Kew to those persons who may be inclined to follow that branch of 
science.’ Effect was given to this recommendation by the liberality of 
the late T. J. Phillips-Jodrell, M.A., who built and equipped the small 
laboratory, which has since borne his name, at his own expense. It was 
completed and immediately brought into use in 1876.” The above is 
taken from the Bulletin of Miscellaneous Information^ R. Botanic 
Gardens, Kew, 1901, p. 102, which also gives a list of work carried out in 
the laboratory between 1876 and 1900. 

Down, March 14th, 1878. 

I have a very strong opinion that it would be the greatest 
possible pity if the Phys[iological] Lab., now that it has been 
built, were not supplied with as many good instruments as 
your funds can possibly afford. It is quite possible that some 
of them may become antiquated before they are much or 
even at all used. But this does not seem to me any argument 
at all against getting them, for the Laboratory cannot be 

^ See Forms of Flowers^ Ed. II., pp. 9 and 304. H. Muller’s view is 
briefly that conspicuous and less conspicuous varieties occurred, and that 
the former were habitually visited first by insects ; thus the less con¬ 
spicuous form would play the part of females and their pollen would tend 
to become superfluous. See H. Muller in Kosmos^ II. 
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u^cj untii well provided ; a^d the ni,er^ fact of the 
being ready ^lay suggest to some om tp use, them, ’ 

Kew, as guardians and promoters of bgtapical sciepce^ 
then have done all in your power, and if your fa pot 
used the disgrace will lie at the feet of the public, 
bitter experience proves the contrary I will never 
we are so backward. I should think the Gersnan 
would be very good guides as to what to get; but Timlila?^ 
of Moscow, who travelled over Europe to see 
and who seemed so good a fellow, wpuld^ I j^hwld tlptk,.^ir 
the best list of the most indispensable instruments^ Lat^ I 
thought of getting Frank or Horace to go to Camf«idge for 
the use of the heliostat there; but our observations turned 
out of less importance than I thought; yet if there had been 
one at Kew we should probably have used it, and might have 
found out something curious. It is impossMe for me to 
predict whether or not we should ever want this or that 
instrument, for we are guided in our work by what turns up. 

Thus I am now observing something about geotropism, and 
I had no idea a few weeks ago that this would have been 
necessary. In a short time we might earnestly wish for a 
centrifugal apparatus or a heliostat. In all such cases it 
would make a great difference if a man knew that he could 
use a particular instrument without great loss of time. I 
have now given my opinion, which is very decided, whether 
right or wrong, and Frank quite agrees with me. You can, 
of course, show this letter to Hooker. 

To F. Ludwig. Letter 746 

Down, May 29tfa, 1878. 

I thank you sincerely for the trouble which you have 
taken in sending me so long and interesting a letter, together 
with the specimens. Gradations are always very valuable, 
and you have been remarkably successful in discovering the 
stages by which the Plantago ^ has become gyno-dioecious. 

Your view of its origin, from being proterogynous, seems to 
me very probable, especially as the females are generally the 
later-flowering plants. If you can prove the reverse case with 

' See F. Ludwig, Zeitsch. f. d. Geo. Naiurwiss., Bd. LI I., 1879. Pro¬ 
fessor Ludwig’s observations are quoted in the preface to Forms of 
Flowers., Ed. ii., p. ix. 
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T^»r your view will manifestly be rendered still 

jwpbable. I have never felt satisfied with H. Muller's view,* 
though he is so careful and admirable an observer. It is 
more than seventeen years since I attended to Plantagd, and 
when nothing had been published on the subject, and ift 
consequence I omitted to attend to several points; and now; 
after so long an interval, I cannot pretend to say to which of 
your forms the English one belongs; I well remember that 
the anther of the females contained a good deal [of] pollen, 
though not one sound grain. 

P.S.—Delpino is Professor of Botany in Genoa, Italy *; I 
have always found him a most obliging correspondent, 

L«tt« 747 To W. Thiselton-Dyer. 

Down, Aug. 24th [18781. 

Many thanks for seeds of Trifolium resupinatum, which 
are invaluable to us. I enclose seeds of a Cassia, from Fritz 
Muller, and they are well worth your cultivation ; for he says 
they come from a unique, large and beautiful tree in the 
interior, and though looking out for years, he has never seen 
another specimen. One of the most splendid, largest an<i 
rarest butterflies in S. Brazil, he has never seen except neat 
this one tree, and he has just discovered that its caterpillars 
feed on its leaves. 

I have just been looking at fine young pods beneath the 
ground of Arackis? I suppose that the pods are not with 
drawn when ripe from the ground ; but should this be the case 
kindly inform me; if I do not hear I shall understand tha 
[the] pods ripen and are left permanently beneath the ground 

If you ever come across heliotropic or apheliotropic aeria 
roots on a plant not valuable (but which should be returned' 
I should like to observe them. Bignonia capreolata, with it 
strongly apheliotropic tendrils (which I had from Kew), is nov 
interesting me greatly. Veitch tells me it is not on sale ii 
any London nursery, as I applied to him for some additions 
plants. So much for business. 

I have received from the Geographical So c. your lecture, 

’ See Forms of Flowers, Ed. n., p. 308. Also letter 744. 

* Now at Naples. 

* Arachis hypo^aa, cultivated for its “ground nuts.” 

■* “ On Plant Distribution as a field for Geographical Research. 
Geoty'. Soc. Proc., XXII., 1878, p. 412. 
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and read it with great interest. Bat it ought not metdy to TjUpt 
be read ; it requires study. The sole criticism which I ^ve 
to make is that parts are too much condensed: but, good 
Lord, how rare a fault is this! You do not quote Saporta, 

I think ; and some of his work on the Tertimy plants wcMdd 
have been useful to you. In a former note you ^fce con¬ 
temptuously of your lecture; all I can say is that I never 
heard any one speak more unjustly and shamefully of 
another than you have done of yourself! 

To H. Muller. Letter 748 

Down, Sept. 20tli, 1878. 

I am working away on some points in vegetable physiolc®r, 
but though they interest me and my son, yet they have none 
of the fascination which the fertilisation of flowers possesses. 

Nothing in my life has ever interested me more than th6 
fertilisation of such plants as Primula and Lythrum, or again 
Anacamptis ^ or Listera. 

To H. Muller. Letter 749 

Down, Feb. I2th [1879]. 

I have just heard that some misfortune has befallen you, 
and that you have been treated shamefully.^ I grieve deeply 
to hear this, and as soon as you can find a few minutes to 
spare, I earnestly beg you to let me hear what has happened. 


To A. Stephen Wilson. 75 ° 

The following letters refer to two forms of wheat cultivated in Russia 
under the names Kubanka and Saxonka, which had been sent to 
Mr. Darwin by Dr. Asher from Samara, and were placed in the hands 
of Mr. Wilson that he might test the belief prevalent in Russia that 
Kubanka “grown repeatedly on inferior soil,'’ assumes “the form of 


1 Orchis ityramidalis, 

» Hermann Muller was accused by the Ultramontane party of 
introducing into his school-teaching crude hypotheses (“unreife Hypo- 
thesen ”), which were assumed to have a harmful influence upon the 
religious’sentiments of his pupils. Attempts were made to bring about 
Muller’s dismissal, but the active hostility of his opponents, which he 
met in a dignified spirit, proved futile. (“Prof. Dr. Her^n Muller 
von Lippstadt. Ein Gedenkblatt,” von Ernst Krause. Kosmos, VII., 

p- 393» 1883.) 
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Saxonka.” Mr. WHson’s papejr of 1880 gives tlie results of his inquiry, 
He concludes (basing bis views partly on analogous cases and ^ 

bis study of the-Russian wheats) that the supposed transformation is 
explicable in chief part by the greater fertility of the Saxonka Vheal 
leading to extermination of the other form. According to Mr. Wilson, 
therefore, the Saxonka survivors are incorrectly assumed to be the 
result of the conversion of one form into the other. 

Letter ^50 Down, April 24th, 1878. 

I send you herewith some specimens which may perhaps 
interest you, as you have so carefully studied the varieties ol 
wheat. Anyhow, they are of no use to me, as I have neithei 
knowledge nor time sufficient. They were sent me by the 
Governor of the Province of Samara, in Russia, at the request 
of Dr. Asher (son of the great Berlin publisher) who farmed 
for some years in the province. The specimen marked 
Kubanka is a very valuable kind, but which keeps true only 
when cultivated in fresh steppe-land in Samara, and ir 
Saratoff. After two years it degenerates into the variety 
Saxonica, or its synonym Ghirca. The latter alone is im¬ 
ported into this country. Dr. Asher says that it is universally 
known, and he has himself witnessed the fact, that if grair 
of the Kubanka is sown in the same steppe-land for more 
than two years it changes into Saxonica. He has seen £ 
field with parts still Kubanka and the remainder Saxonica 
On this account the Government, in letting steppe-land 
contracts that after two years wheat must not be sown unti 
an interval of eight years. The ears of the two kinds appeal 
t different, as you will see, but the chief difference is in the 
quality of the grains. Dr. Asher has witnessed sales o: 
equal weights of Kubanka and Saxonica grain, and the price 
of the former was to that of the latter as 7 to 4. The 
peasants say that the change commences in the termina 
grain of the ear. The most remarkable point, as Dr. Ashei 
positively asserts, is that there are no intermediate varieties 
but that a grain produces a plant yielding either true 
Kubanka or true Saxonica. He thinks that it would be 
interesting to sow here both kinds in good and bad whea 
soil and observe the result. Should you think it worth while 
to make any such trial, and should you require further in 
formation. Dr. Asher, whose address I enclose, will be happj 
to give any in his power. 
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To A. Stephen Wilson, ^ 

Basset, Southampton, Apiil 29th [1878], 

Your kind note and specimens have been forwarded to 
me here, where I am staying at my son’s house for a fortnight’s 
complete rest, which I required from rather too hard work. 

For this reason I will not now examine the seeds, but will 
wait till returning home, when, with my son Francis* aid, I 
will look to them. : 

I always felt, though without any good reason, rather 
sceptical about Prof. Buckman’s experiment, and I afterwmxJs 
heard that a most wicked and cruel trick had been played 
on him by some of the agricultural students at Cirencester, 
who had^sown seeds unknown to him i^ his experiment 
beds. Whether he ever knew this I did not hear. 

I am exceedingly glad that you are willing to look into 
the Russian wheat case. It may turn out a mare’s nest, but 
I have often incidentally observed curious facts when making 
what I call “ a fool’s experiment.” 

To A. Stephen Wilson. Letter 752 

Down, March 5th, 1879. 

I have just returned home after an absence of a week, 
and your letter was not forwarded to me; I mention this to 
account for my apparent discourtesy in not having sooner 
thanked you. You have worked out the subject with admir¬ 
able care and clearness, and your drawings are beautiful. I 
suspected that there was some error in the Russian belief, 
but I did not think of the explanation which you have 
almost proved to be the true one. It is an extremely inter¬ 
esting instance of a more fertile variety beating out a less 
fertile one, and, in this case, one much more valuable to man. 

With respect to publication, I am at a loss to advise you, for 
I live a secluded life and do not see many periodicals, or hear 
what is done at the various societies. It seems to me that 
your paper should be published in some agricultural journal, 
for it is not simply scientific, and would therefore not be 
published by the Linnean or Royal Societies. 

Would the Royal Agricultural Society be a fitting place ? 
Unfortunately I am not a member, and could not myself 
present it. IJnless you think of some better journal, there 
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L^ter i-sa is the Agricultural Gagette : I have occasionally suggested 
articles for publication to the editor (though personally un¬ 
known to me) which he has always accepted. 

Permit me again to thank you for the thorough manner 
in which you have worked out this case ; to kill an error is 
as good a service as, and sometimes even better than, the 
establishing a new truth or fact. 

Letter 753 To A. Stephen Wilson. 

Down, Feb. 13th, i88a 

It was very kind of you to send me the two numbers ol 
the Gardener? Chronicle^ with your two articles, which I haVe 
read with much interest. You have quite convinced me, 
whatever Mr. Asher may say to the contrary. I want to 
ask you a question, on the bare chance of your being able 
to answer it, but if you cannot, please do not take the 
trouble to write. The lateral branches of the silver fir 
often grow out into knobs through the action of a fungus, 
jEcidium ; and from these knobs shoots grow ’ vertically 
instead of horizontally, like all the other twigs on the same 
branch. Now the roots of Cruciferse and probably other 
plants are said to become knobbed through the action of 
a fungus ®: now, do these knobs give rise to rootlets ? and, if 
so, do they grow in a new or abnormal direction ? 

Letter 754 To W. Thiselton-Dyer. 

Down, June 18th, 1879. 

The plants arrived last night in first-rate order, and it was 
very very good of you to take so much trouble as to hunt 
them up yourself. They seem exactly what I wanted, and 
if I fail it will not be for want of perfect materials. But a 
confounded painter (1 beg his pardon) comes here to-night, 
and for the next two days I shall be half dead with sitting to 
him ; but after then I will begin to work at the plants and 
see what I can do, and very curious I am about the results. 

I have to thank you for two very Interesting letters. I am 

1 Gardener^ Chronicle^ 1879, P-652 ; 1880, pp. 108, 173. 

* The well-known “ Witches-Brooms,” or “ Hexen-Besen,” produced 
by the fungus j^ddium eiatinum, 

® The parasite is probably Plasmodiophora ; in this case no abnormal 
rootlets have been observed, as far as we know. 
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delighted to hear, and with surprise, that you care about old U^f.m 
Erasmus D. God only knows what I shaU make of his life— ^ 
it is such new kind of work to me.^ 

Thanks for case of sleeping CrotaJaria—nf^ to me. I 
quite agree to every word you say about Ball’s lecture*—^it 
is, as you say, like Sir W. Thomson’s meteorite.* It is really 
a pity; it is enough to make Geographical Distribution 
ridiculous in the eyes of the world. Frank will be interested 
about the Auriculas *; I never attended to this pl^nt^ f«r 
the powder did [not] seem to me like true “bloom.” This 
subject, however, for the present only, has gone to the' dogs 
with me. 

I am sorry to hear of such a struggle for existence at Kew; ' 

but I have often wondered how it is that you are all not 
killed outright. 

I can most fully sympathise with you in your admiration 
of your little girl. There is nothing so charming in this 
world, and we all in this house humbly adore our grandchild, 
and think his little pimple of a nose quite beautiful. 


To G. Bentham. I 

Down, Feb. i6th, 1S80. 

I have had real pleasure in signing Dyer’s certificate.® It 
was very kind in you to write to me about the Orchideae, for 
it has pleased me to an extreme degree that I could have 
been of the least use to you about the nature of the parts. 
They are wonderful creatures, these orchids, and I sometimes 
think with a glow of pleasure, when I remember making out 
some little point in their method of fertilisation.® With 
respect to terms, no doubt you will be able to improve them 

^ Erasmus Darwin. By Ernst Krause. Translated from the German 
by W. S. Dallas: with a preliminary notice by Charles Darwin, 
London, 1879. See Life and Letters, III., pp. 218-20. 

* “On the Origin of the Flora of the European Alps,” Geogr. Soc. 
Proc., Vol. I., 1879, p. 564. See Letter 395, Vol. II. 

® In 1871 Lord Kelvin (Presidential Address Brit. Assoc.) suggested 
that meteorites, ‘‘ the moss-grown fragments from the ruins of another 
world,” might have introduced life to our planet. 

^ See Francis Darwin, on the relation between “bloom” on leaves 
and the distribution of the stomata. Linn. Soc.Joum., Vol. XXII., p. 114. 

* As a candidate for the Royal Society. 

« published in Life and Letters, III., p. 288, 
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I-etto 7SS greatly, for f kn€w nothing about the terms as used in oth«^ 
groups of plants. Could you not invent some quite new term 
for gland, implying viscidity? or append some word to glan<t 
I used for cirripedes “ cement gland.” 

Your present work must be frightfully difficult. I looked 
at a few dried flowers, and could make neither heads not 
tails of them; and I well remember wondering what you 
would do with them when you came to the group in the 
Genera Plantarum. I heartily wish you safe through your 
work, . . . 

Letter 756 To F. M. Balfour.* 

Down, Sept. 4tli, 1880. 

I hope that you will not think me a great bore, but I have 
this minute finished reading your address at the British Asso¬ 
ciation *; and it has interested me so much that I cannot resist 
thanking you heartily for the pleasure derived from it, not to 
mention the honour which you have done me. The recent 
progress of embryology is indeed splendid. I have been very 
stupid not to have hitherto read your book,* but I have had 
of late no spare time; I have now ordered it, and your 
address will make it the more interesting to read, though I 
fear that my want of knowledge will make parts unintelligible 
to me. In my recent work on plants I have been astonished 
to find to how many very different stimuli the same small 
part—viz., the tip of the radicle—is sensitive, and has the 
power of transmitting some influence to the adjoining part 
of the radicle, exciting it to bend to or from the source of 
irritation according to the needs of the plant <; and all this 
takes place without any nervous system ! I think that such 
facts should be kept in mind when speculating on the genesis 
of the nervous system. I always feel a malicious pleasure 
when a priori conclusions are knocked on the head : and 
therefore I felt somewhat like a devil when I read your 

* Professor of Animal Morphology at Cambridge. He was bom 
1851, and was killed, with his guide, on the Aiguille Blanche, near 
Courmayeur, in July 1882. See Life and Letters, III., p. 250. 

* Presidential address delivered by Prof. F. M. Balfour before the 
Biological Section at the Brit. Assoc, meeting at Swansea (1880). 

* Treatise on Comparative Snibryolo^^ 2 vols. London, 1880. 

* See Letter 757, p. 426. 
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Temarks on Herbert Spencer.^ . . . Our recent vi^ to Caift* 
bridge was a brilliant success to us all, and will ever be 
remembered by me with much pleasure. 

To James Paget. Letter 75? 

During the closing years of his life, Darwin began to es|)eritne5iti^ 
on the possibility of producing galls artificially, A letter to Sir J, D. 

Hooker (NOv. 3rd, 1880) shows the interest which he felt in the 
question:— 

“ I was delighted with Pagefs essay*; I hear that he has occaskmaBy 
attended to this subject from his youth. ... I am very g^ad he h^ 
called attention to galls : this has always seemed to me a prcrfbundly 
interesting subject; and if I had been younger would take it up.’^ 

His interest in this subject was connected with his ever-pi^sent wi^ 
to learn something of the causes of variatimi. He imagined to himself 
wonderful galls caused to appear on the ovaries of plants, smd fey these 
means he thought it possible that the seed might be influenced, and thys 
new varieties arise.® He made a considerable number erf experiments hy 
injecting various reagents into the tissues of leaves, and with some slight 
indications of success.* 

The following letter to the late Sir James Paget refers to the same 
subject. 

Down, Nov. 14th, 1880. 

I am very much obliged for your essay, which has inter¬ 
ested me greatly. What indomitable activity you have 1 It 
is a surprising thought that the diseases of plants should 
illustrate human pathology. I have the German Encydopcediay 
and a few weeks ago told my son Francis that the article on 

^ Prof. Balfour discussed Mr. Herbert Spencer’s views on the genesis 
of the nervous system, and expressed the opinion that his hypothesis 
was not borne out by recent discoveries. “The discovery that nerves 
have been developed from processes of epithelial cells gives a very 
different conception of their genesis to that of Herbert Spencer, which 
makes them originate from the passage of nervous impulses through a 
track of mingled colloids. . , {loc, city p. 644.) 

* An address on “Elemental Pathology,” delivered before the British 
Medical Association, August 1880, and published in the Journal of the 
Association. 

® There would have been great difficulties about this line of research, 
for when the sexual organs of plants are deformed by parasites (in the 
way he hoped to effect by poisons) sterility almost always results. See 
Molliard’s “Les Cdcidies Florales,” Ann, Set. 1895, Vol. I., p. 228. 

* The above passage is reprinted, with alterations, from Life and 
Lettersy III., p. 346. 
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Letter 757 the diseases of plants would be well worth his study; but I did 
not know that it was written by Dr. Frank/ for whom I 
entertain a high respect as a first-rate observer and experi- 
mentiser, though for some unknown reason he has been a 
good deal snubbed in Germany. I can give you one good 
case of regrowth in plants, recently often observed by me, 
though only externally, as I do not know enough of his¬ 
tology to follow out details. It is the tip of the radicle of 
a germinating common bean. The case is remarkable in 
some respects, for the tip is sensitive to various stimuli, and 
transmits an order, causing the upper part of the radicle to 
bend. When the tip (for a length of about I mm.) is cut 
transversely off, the radicle is not acted on by gravitation or 
other irritants, such as contact, etc., etc., but a new tip is re¬ 
generated in from two to four days, and then the radicle is 
again acted on by gravitation, and will bend to the centre of 
the earth. The tip of the radicle is-a kind of brain to the 
whole growing part of the radicle! ^ 

My observation will be published in about a week’s time, 
and I would have sent you the book, but I do not suppose 
that there is anything else in the book which would interest 
you. I am delighted that you have drawn attention to galls. 

^ Albert Bernhard Frank (1839-1900) began his botanical career as 
Curator of the University Herbarium, Leipzig, where he afterwards 
became Privatdocent and finally “ Ausserordentlicher Professor.” In 
i88i Frank was appointed Professor of Plant-Physiology in the Land- 
wirthschaftliche Hochschule, Berlin. In 1899 he was appointed to the 
Imperial Gesundheits-Amt in Berlin, and raised to the rank of 
Regierungsrath. Frank is chiefly known for his work on “ The Assimi¬ 
lation of Free Nitrogen, etc.,” and for his work on “The Diseases of 
Plants” (Die Krankheiten der PJlamen^ i88o). It was his brilliant 
researches on growth-curvature (Beitrdge zur Pflanzen-physiologie^ 1868, 
and Die Naiurlichen wagerechte Richtung von Pflanzen-theileft^ 1870) 
which excited Darwin’s admiration. 

® We are indebted to Mr. Archer-Hind for the translation of the 
following passage from Plato (Timceus^ 90A): “The reason is every 
man’s guardian genius (datfuov), and has its habitation in our brain ; it 
is this that raises man (who is a plant, not of earth but of heaven) to an 
erect posture, suspending the head and root of us from the heavens, 
which are the birthplace of our soul, and keeping all the body upright,” 
On the perceptions of plants, see Nature^ Nov. 14th, 1901—a lecture 
delivered at the Glasgow meeting of the British Association by Francis 
Psgrwin. S^e also Bonitz, Index Aristot^licus^ s.v. 
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They have always seemed to me profoundly interestii^®, Letier 
Many years ago I began (but failed for want of time,str^igth, 
and health, as on infinitely many other occasions) to experi- 
mentise on plants, by injecting into their tissue some 
alkaloids and the poison of wasps, to see if I could make 
anything like galls. If I remember rightly, in a fow cases 
the tissues were thickened and hardened. I began these 
experiments because if by different poisons I cc^M have 
affected slightly and differently the tissues of the same ptent, 

I thought there would be no insuperable difficulty in 
fittest poisons being developed by insects so as to produce 
galls adapted for them. Every character, as far as I can see, 
is apt to vary. Judging from one of your sentences you will 
smile at this. 

To any one believing in my pangenesis (if such a man 
exists) there does not seem to me any extreme difficulty in 
understanding why plants have such little power of regenera^ 
tion ^; for there is reason to think that my imaginary 
gemmules have small power of passing from cell to cell. 

Forgive me for scribbling at such unreasonable length; 
but you are to blame for having interested me so much. 

P.S.—Perhaps you may remember that some two years 
ago you asked me to lunch with you, and proposed that I 
should offer myself again. Whenever I next come to 
London, I will do so, and thus have the pleasure of seeing 
you. 

To W. Thiselton-Dyer. Letter 758 

T/te Power of Movement in Plants was published early in November, 

1880. Sir W, Thiselton-Dyer, in writing to thank Darwin for a copy 
of the book, had (Nov. 20th) compared a structure in the seedling 
Welwitschia with the “peg” of Curcurbita (see Power of Movement^ 
p. 102). Dyer wrote : “ One peculiar feature in the germinating embryo 
is a lateral hypocotyledonary process, which eventually serves as an 
absorbent organ, by which the nutriment of the endosperm is conveyed 
to the seedling. Such a structure was quite new to me, and Bower and 
I were disposed to see in it a representative of the foot in Selaginetla^ 
when I saw the account of Flahault’s ‘peg.’” Flahault, it should be 

^ On regeneration after injury, see Massart, La Cicatrisation chez les 
V'egitaux^ in Vol. 57 (1898) of the Mdjnoires Couronnis^ published by 
the Royal Academy of Belgium. An account of the literature is given 
by the author. 
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explained, was th 6 discoverer of the curious peg in CucurMta, 
Bower wrote a paper “On the Germination and Histology of tl 
Seedling of IVelwitschia mirMUs^^ in the Quart Jourm Microsco^. Sc, 
XXL, i88i, p. 15. 

Down, Nov. 28th [1880]. 

Letter 758 Very many thanks for your most kind note, but you thir 
too higWy of our work—not but what this is very pleasant 

I am deeply interested about Welwitschia, When at woj 
on the pegs or projections I could not imagine how they we 
first developed, before they could have been of mere mechan 
cal use* Now it seems possible that a circle between radic 
and hypocotyl may be permeable to fluids, and thus ha^ 
given rise to projections so as to expose larger surfac 
Could you test Welwitschia with permanganate of potassiurr 
if, like my pegs, the lower surface would be coloured brovi 
like radicle, and upper surface left white like hypocotyl. 
such an idea as yours, of an absorbing organ, had ever cross^ 
my mind, I would have tried many hypocotyls in wea 
citrate of ammonia, to see if it penetrated on line of junctic 
more easily than elsewhere. I daresay the projection i 
Abronia and Mirabilis may be an absorbent organ. It wj 
very good fun bothering the seeds of Cucurbita by plantir 
them edgeways, as would never naturally occur, and then tl 
peg could not act properly. Many of the Germans are vei 
contemptuous about making out use of organs ; but they ma 
sneer the souls out of their bodies, and I for one shall think 
the most interesting part of natural history. Indeed, you ai 
greatly mistaken if you doubt for one moment on the vei 
great value of your constant and most kind assistance to i 
I have not seen the pamphlet, and shall be very glad to kec 
it. Frank, when he comes home, will be much interested ar 
pleased with your letter. Pray give my kindest remembran( 
to Mrs. Dyer. 

This is a very untidy note, but I am very tired wi1 
dissecting worms all day. Read the last chapter of our boo 
and then you will know the whole contents. 

Letter 7 S 9 Vochting. 

Down, Dec. i6th, 1880. 

Absence from home has prevented me from sooner than) 
ing you for your kind present of your several publication 
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I procured some time ago yo^t 
was too late for me to profit by it for my, a^' J 

correcting the press. I read only parts, but my 
read the whole with care and told me much a^t 14 " 
greatly interested me. I also read your article in the 
Zeitung. My son began at on<^ experimenting, 
views, and this very night will read a paper ,^9^ ,'^’ 
Jiinnean Society on the roots of Ruhus^ ar^ ,1 Jfiiulf 
you will be pleased to find how well his, ccmdu^isi^ 
with yours. He will of course send vou a copy of 
when it is printed. I have sent him your letter, 
please him if he agrees with me; for your letter has ^veij cap 
real pleasure, and I did not at all know wl»t the maiiy great 
physiologists of Germany, Switzerland, and HpHantf tfunld 
think of it \The Power of Movement, Xjwas 4 hite 

sorry to read Sachs’ views about root-forming matter, etc., 
for I have an unbounded admiration for Sachs. In this 
country we are dreadfully behind in Physiological Botany. 



To A. De Candolle. Lrttw yso 

Down, Jan. 24th, 1S81. 

It was extremely kind of you to write me so long and 
valuable a letter, the whole of which deserves careful con¬ 
sideration. I have been particularly pleased at what you say 
about the new terms used, because I have often been annoyed 
at the multitude of new terms lately invented in all branches 
of Biology in Germany; and I doubted much whether I was 
not quite as great a sinner as those whom I have blamed. 

When I read your remarks on the word purpose in your 
Phytographie^ I vowed that I would not use it again; but it is 
not easy to cure oneself of a vicious habit. It is also difficult 
for any one who tries to make out the use of a structure to 
avoid the word purpose. I see that I have probably gone 
beyond my depth in discussing plurifoliate and unifoUate 
leaves; but in such a case as that of Mimosa albida, where 

^ 0 rganbildu 7 ig im Pflanzenreich^ 1878. 

® Francis Darwin, “The Theory of the Growth of Cuttings” {fjinn. 

Soc, Journ., XVIII.). [I take this opportunity of expressing my regret 
that at p. 417, owing to neglect of part of Vochting’s facts, I made a 
criticism of his argument which cannot be upheld.—F. D.]. 
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Letter 760 rudiments of additional leaflets are present, we must boHev 
that they were well developed in the progenitor of the plan 
So again, when the first true leaf differs widely in sha|>e fror 
the older leaves, and resembles the older leaves in allie 
species, is it not the most simple explanation that such leav€ 
have retained their ancient character, as in the case of th 
embryos of so many animals? 

Your suggestion of examining the movements of vertia 
leaves with an equal number of stomata on both sides, wit 
, reference to the light, seems to me an excellent one, an 
I hope that my son Francis may follow it up. But I will nc 
trouble you with any more remarks about our book. My so 
will write to you about the diagram. 

Let me add that I shall ever remember with pleasui 
your visit here last autumn. 


To J. Lubbock (Lord Avebury). 

Down, April i6th [1881]. 

Will you be so kind as to send and lend me the Desmodiu, 
gyrans by the bearer who brings this notc- 

Shortly after you left I found my notice of the seeds in tl 
Gardeners" Chronicle} which please return hereafter, as I ha^ 
no other copy. I do not think that I made enough about tl 
great power of absorption of water by the corolla-like caly 
or pappus. It seems to me not unlikely that the pappus 
other Compositae may be serviceable to the seeds, whil 
lying on the ground, by absorbing the dew which would 1 
especially apt to condense on the fine points and filamen 
of the pappus* Anyhow, this is a point which might 1 
easily investigated. Seeds of Tussilagv, or groundsel,*-* err 
worm-like masses of mucus, and it would be curious to asce 
tain whether wetting the pappus alone would suffice to cau 
such secretion.® 


^ “ Note on the Achenia of Pumziio ar^rolepisP Gar dene 

Chronicle^ i86r, p. 4. 

* It is not clear whether Tussilago or groundsel {Senedo vulgaris) 
meant; or whether he was not sure which of the two plants becorr 
slimy when wetted. 

® See Letter 707. 
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To G. J. Romanes. < 

Dowb, ApiH t8ii,.T88^i^’, . 

I am extremely glad of your success wilji ti^e 
light^ If plants are acted on by li^t, like Some bfn^ 
animals, there is an additional point of interesa, as it seeias 
to me, in your results. Most botanists believe that li^caiges 
a plant to bend to it in as direct a manner as light'aSgets 
nitrate of silver. I believe that it merely tells’ lljei plant 
which side to bend, and I see indkatidtrs' df 
prevailing even with Sachs. Now it mighr be expected &at 
light would act on a plant in somefliing the same mmsfer ife 
on the lower animals. As you are at work on this subject,’ 

I will call your attention to another point Wiesne*^ of 
Vienna (who has lately published a great book® on hdio- 
tropism) finds that an intermittent'light, say of 20 minutes, 
produces the same effect as a continuous light of, say 60 m. 
So that Van Tieghem, in the first part of his book which has 
just appeared, remarks, the light during 40 m. out of the 60 m. 
produced no effect. I observed an analogous case described 
in my book.® 

Wiesner and Van Tieghem seem to think that this is 
explained by calling the whole process " induction,” borrowing 
a term used by some physico-chemists (of whom I believe 
Roscoe is one) and implying an agency which does not pro¬ 
duce any effect for some time, and continues its effect for 
some time after the cause has ceased. I believe that photo¬ 
graphic paper is an instance. I must ask Leonard * whether 
an interrupted light acts on it in the same manner as on 
a plant. At present I must still believe in my explanation 
that it is the contrast between light and darkness which 
excites a plant. 

I have forgotten my main object in writing—viz., to say 
that I believe (and have so stated) that seedlings vary much 
in their sensitiveness to light; but I did not prove this, for 
there are many difficulties, whether the time of incipient 

' Romanes’ paper on the effect of intermittent light on heliotropism 
was the Proc. Royal Soc., Vol. LIV., p. 333. 

• Wiesner’s papers on heliotropism are in the DenkschrifUn of the 
Vienna Academy, Vols. 39 and 43. 

Power of Movement, p. 459. 

‘ Mr. Darwin’s son. 
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Letter 762 curvature or the amount of curvature is taken as the criterio 
Moreover they vary according to age, and perhaps fro 
vigour of growth, and there seems inherent variability, 
Strasburger (whom I quote) found with spores. If the curio 
anomaly observed by you is due to varying sensitivene 
ought not all the seedlings to bend if the flashes were, 
longer intervals of time? According to my notion of contrj 
between light and darkness being the stimulus, I shou 
expect that if flashes were made sufficiently slow it would 
a powerful stimulus, and that you would suddenly arri 
at a period when the result would suddenly become gre 
On the other hand, as far as my experience goes, what o 
expects rarely happens. 

Letter 763 To Julius Wiesner. 

Down, Oct. 4th, i88i. 

I thank you sincerely for your very kind letter, and i 
the present of your new work.^ My son Francis, if he h 
been at home, would have likewise sent his thanks. I u 
immediately begin to read your book, and when I ha 
finished it will write again. But I read german so v€ 
slowly that your book will take me a considerable time, 1 
I cannot read for more than half an hour each day. I ha 
also, been working too hard lately, and with very little succe 
so that I am going to leave home for a time and try to for{ 
science. 

I quite expect that you will find some gross errors in i 
work, for you are a very much more skilful and profou 
experimentalist than I am. Although I always am end' 
vouring to be cautious and to mistrust myself, yet I kn 
well how apt I am to make blunders. Physiology, b( 
animal and vegetable, is so difficult a subject, that it see 
to me to progress chiefly by the elimination or correction 
ever-recurring mistakes. I hope that you will not have up 
my fundamental notion that various classes of movemi 

‘ Das Bewegungsvermogen der Pflanze, 1881. One of us has gi 
some account of Wiesner’s book in the presidential address to Section 
of the British Association, 1891. Wiesner’s divergence from Darw 
views is far-reaching, and includes the main thesis of the Fowet 
Movement. See Life and Letters, HI., p. 336, for an interesting le 
to Wiesner. 
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result from the modification of a universfdly present aiQveai^ ^ 
of circumnutation. ™ 

I am very glad that you will again discus the view of the 
turgescence of the cells being the cause of &e naoveoijeatof 
parts. I adopted De Vries’ views ^ as seeming to Ihe 
most probable, but of late I have felt more doubts on 

To J. D. Hooker. Letter 

Glenrhydding, House, Patterdale, Fenritlj, June 15*, 1S81. 

It was real pleasure to me to see once again your well- 
known handwriting on the outside of your note.. -1 4o :not 
know how long you have returned from ltaly, bat Laipa veiy 
sorry that you are so bothered already with 
I cannot but think that you are too kind ai*d 
and too conscientious about your official iBut'a 

cannot cure his virtues, any more than his vices^«^ife early 
youth; so you must bear your burthen. It is, however,^ a 
great misfortune for science that you have so very^ little spare 
time for the Gmera, I can well believe what an awful job 
the palms must be. Even their size must be very inccHi- 
venient. You and Bentham must hate the monocotyledons, 
for what work the Orchideae must have been, and Gramineae 
and Cyperaceae will be. I am rather despondent about 
myself, and my troubles are of an exactly opposite nature 
to yours, for idleness is downright misery to me, as I find 
here, as I cannot forget my discomfort for an hour. I have 
not the heart or strength at my age to begin any investiga¬ 
tion lasting years, which is the only thing which I enjoy; 
and I have no little' jobs which I can do. So I must look 
forward to Down graveyard as the sweetest place on earth. 

This place is magnificently beautiful, and I enjoy the scenery, 
though weary of it; and the weather has been very cold and 
almost always hazy. 

I am so glad that your tour has answered for Lady 
Hooker. We return home on the first week of July, and 
should be truly glad to aid Lady Hooker in any possible 
manner which she will suggest. 

I have written to my gardener to send you plants of 

' See Power of Movement^ p. 2. De Vries’ work is published in the 
Bot Zeitun^^ 1879, p. 830. 
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Letter 764 OxoHs comiculata (and seeds if possible), I should thi 
so common a weed was never asked for before,—and wl 
a poor return for the hundreds of plants which I h; 
received from Kew! I hope that I have not bothered 5 
by writing so long a note, and I did not intend to do so. 

If Asa Gray has returned with you, please give him 1 
kindest remembrances. 


Lctt^ 765 To J. O* Hooker. 

Oct. 22nd, iSSx 

I am investigating the action of carbonate of ammo 
on chlorophyll,^ which makes me want the plants in my 1 
I have incidentally observed one point in Euphorbia^ wh 
has astonished me—viz. that in the fine fibrous roots 
Euphorbiay the alternate rows of cells in their roots m 
differ physiologically, though not in external appearance, 
their contents after the action of carbonate of ammonia di: 
most conspicuously. . . . 

Wiesner of Vienna has just published a book® vivisect 
me in the most courteous, but awful manner, about ■ 
Power of Movement in Plants.*^ Thank heaven, he adn 
almost all my facts, after re-trying all my experiments ; 1 
gives widely different interpretation of the facts. I think 
proves me wrong in several cases, but I am convinced t 
he is utterly erroneous and fanciful in other explanatic 
No man was ever vivisected in so sweet a manner befi 
as I am in this book. 

^ “The Action of Carbonate of Ammonia on Chlorophyll Bodi 
Linn, Soc,Joum,^ XIX., p. 262, 1882. 

* See Letter 763, note i. 
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CHAPTER XII -. . : .* 

VIVISECTION AND MISCELLANEOUS SUBJECTS 

I. Vivisection, i875r-.i882 \ ^ ^ , 

To LoM Pkyfaif. Letter $$$ 

, A Bill was introduced to the Hoilse of Commons by Messrs. ILyo^ 

Playfair, Walpole and Ashley, in the SpHng of 1875, bnt Was 
on the appointment of a Royal Commission to inquire 
question. Some account of the Anti-Vivisection'agkationl tiie.iio- 
duction of bills, and the appointment of a Royal Commission is given m 
the Life and Letters^ III., p. 201, whtere the more interesting of Darwin’s 
letters on the question are published. 

Down, May 26th, 1875. 

I hope that you will excuse my troubling you once again. 

I received some days ago a letter from Prof. Huxley, in 
Edinburgh, who says with respect to your Bill: “the pro¬ 
fessors here are all in arms about it, and as the papers have 
associated my name with the Bill, I shall have to repudiate it 
publicly, unless something can be done. But what in the 
world is to be done ? ” ^ Dr. Burdon Sanderson is in nearly 
the same frame of mind about it. The newspapers take 
different views of the purport of the Bill, but it seeips 
generally supposed that it would prevent demonstrations on 
animals rendered insensible, and this seems to me a mon¬ 
strous provision. It would, moreover, probably defeat the 
end desired ; for Dr. B. Sanderson, who demonstrates to 
his class on animals rendered insensible, told me that some 
of his students had declared to him that unless he had shown 
them what he had, they would have experimented on live 
animals for themselves. Certainly I do not believe that any 
one could thoroughly understand the action of the heart wiA- 
out having seen it in action. I do not doubt that you wish 
to aid the progress of P hysiology, and at the same time save 

' The letter is published in full in Mr. L. Huxley’s interesting chapter 
on the vivisection question in his father’s Life^ I., p» 43 ^* 
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Letter 766 animals from all useless suffering ; and in this case I belie 
that you could not do a greater service than to warn t 
Home Secretary with respect to the appointment of Roi 
Commissioners, that ordinary doctdrs know little or nothi 
about Physiology as a science, and are incompetent to jud 
of its high importance and of the probability of its hereaf 
conferring great benefits on mankind. 

Letter 767 To Lord Playfair. 

Down, May 28th. 

I must write one line to thank you for your very ki; 
letter, and to say that, after despatching my last note, 
suddenly occurred to me that I had been rude in calling o 
of the provisions of your Bill “monstrous” or “absurd 
foiget which. But when I wrote the expression it w 
addressed to the bigots who, I believed, had forced you to 
compromise. I cannot understand what Dr. B. Sandersn 
could have been about not to have objected with respect to t 
clause of not demonstrating on animals rendered insensib 
I am extremely sorry that you have had trouble and vexatii 
on the subject It is a most disagreeable and difficult or 
I am not personally concerned, as I never tried an experime 
on a living animal, nor am I a physiologist ; but I kne 
enough to see how ruinous it would be to stop all progress 
so grand a science as Physiology. I commenced the agitati( 
amongst the physiologists for this reason, and because I ha' 
long felt very keenly on the question of useless vivisection, at 
believed, though without any good evidence, that there w 
not always, even in this country, care enough taken. Pn 
forgive me this note, so much about myself. . . . 

Letter 768 To G. J. Romanes.' 

Down, June 4th [1876]. 

Your letter has made me as proud and conceited as t( 
peacocks.® I am inclined to think that writing against tl 
bigots about vivisection is as hopeless as stemming a torre: 
with a reed. Frank, who has just come here, and wl 
sputters with indignation on the subject, tak es an opposi 

* Published in Zijfi of Romanes, p. 6r, under 1876-77. 

’ This may perhaps refer to Darwin being elected the only honora 
member of the Physiological Society, a fact that was announced in a lelt 
from Romanes June ist, 1876, published in the Life of Romanes, p. 5 
Dr. Sharpey was subsequently elected a second honorary member. 
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line, ^nd perhaps he is right ; ^anyhow,, he 
an argument with me on the subject . It 
the physiologists are now in t^e "pp^do^ qf a 
religious sect, and they must grin apd 
however cruel and unjust, as well as they can. ^ 





To T, Lauder Brunton. 

In November, i88i, an absolutely groundless charge ^bn>g^by 
the Victoria Street Society for the Protection of Vtot 

section against Dr. Ferrier for an in^ngement of ^''vl^sectfea 
The experiment complained of was the ^’ibe' 

monkey and the subsequent testing of ^ ankial’s poweis jof .reaijlia®. 
to certain treatment. The fact that the oper^ion had be^ peiiM®Bed 
six months before the case came into court Would' ajgpe h«|ve be^ 
fatal to the prosecution. Moreover, it was not perfo^ed ^ Pn Ferp^^ 
but by another observer, who wa^ licensed under the Act to 
monkey alive after the operation, which was performed under ansK&iics. 
Thus the prosecution completely broke down, and ihe case was (Esasais^ei* 
Tlie sympathy with Dr. Ferrier in the purely scientific and'medical weald 
was very strong, and the British Medical Association ufkdertook the 
defence. The prosecution did good in one respect, basmuch as it led to 
the formation of the Science Defence Association, to which reference is 
made in some of Mr. Darwin’s letters to Sir Lauder Brunton, Tl^ 
Association still exists, and continues to do good work. 

Part of the following letter was published in the British Medical 
Journal^ Dec. 3rd, 1881. 

Down, Nov. 19th, 1881. 

I saw in some paper that there would probably be a sub¬ 
scription to pay Dr. Ferrieris legal ex:penses in the late absurd 
and wicked prosecution. As I live so retired I might aot 
hear of the subscription, and I should regret beyond measure 
not to have the pleasure and honour of showing my sym-. 
pathy [with] and admiration of Dr. Ferrieris researches. I 
know that you are his friend, as I once met him at your 
house; so I earnestly beg you to let me hear if there is any 
means of subscribing, as I should much like to be an early 
subscriber. I am sure that you will forgive me for troubling 
you under these circumstances. 

P.S.—1 finished reading a few days ago the several 
physiological and medical papers ^ which you were so kind 
as to send me. I was much interest ed by several of them, 

1 From the British Medical Journal^ Nov. 19th, 1881. See also 
Tinies^ Nov. i8th, 1881. 

» Some of Lauder Brunton’s publications. 
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7^ especially by that on night-sweating, and almost more t 
othet^ on digestion. I have seldom been made to realL 
more vividly the wondrous complexity of oar whole systei 
How any one of us keeps alive for a day is a marvel 1 

I^tei:i770| T. Lauder Brunton to C. Darwin. 

50, Welbeck Street, Ixndon, Nov, 2ist, i88i. 

I thank you most sincerely for your kind letter and yoi 
offer of assistance to Dr. Ferrier. There is at present r 
subscription list, as the British Medical Association ha\ 
taken up the case, and ought to pay the expenses. Shou! 
these make such a call upon the funds of the Association : 
td interfere with its other objects, the whole or part of tl 
expenses will be paid by those who have subscribed to 
guarantee fund. To this fund there are already a numb* 
of subscribers, whose names are taken by Profesor Gerald Ye 
one of the secretaries of the Physiological Society. The 
have not subscribed a definite sum, but have simply fixed 
maximum which they will subscribe, if necessary, on the unde 
standing that only so much as is required shall be asked froi 
each subscriber in proportion to his subscription. It is propose 
to send by-and-by a list of the most prominent members < 
this guarantee fund to the Times and other papers, and not on] 
every scientific man, but every member of the medical profe 
sion, will rejoice to see your name in the list. Dr. Ferrier hi 
been quite worn out by the worry of this prosecution or, i 
it might well be called, persecution, and has gone down f 
Shanklin for a couple of days. He returns this afternoon, an 
I have sent on your letter to await his arrival, knowing as 
do that it will be to him like cold water to a thirsty soul. 

Letter 771 To T. Lauder Brunton. 

Down, Nov, 22X1(1, i88r. 

Many thanks for your very kind and interesting letter. . . 

I write now to beg a favour, I do not in the least kno' 
what others have guaranteed in relation to Dr. Ferrier 

^ In a letter dated Nov. 27th, 1881, Sir Lauder Brunton wrote in rep! 
to Mr. Darwin^s inquiry as to the amount of the subscriptions : “ Whe 
I ascertain what they intend to give under the new conditions—viz., thi 
the subscriptions are not to be applied to Perrier’s defence, but to tl: 
defence of others who may be attacked and to a diffusion of knowlcdi^ 
regarding the nature and purposes of vivisection, I will let you know. . . 
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Would twenty guineas be sufficient ? K not, will you kindly 
take the trouble to have my name put down for thirty or ‘ ' 
forty guineas, as you may think best ff, on the other Mnd, 
no one else has guaranteed for as ftttlch as twMty ' 

will you put me down for ten or fifteen ^ine^ ihoi^' f 
should like to give twenty best ' ■ 

You can understand that I do not wish to be 
either by too little or too much ; so I beg year to Jbfesa v«y. 
kind as to act for me. I have a multitude of letters which I 
must answer, so excuse haste. , : - ^ . 

To T. I-rauder Bruntoci. ' 'Letter 

The following letter was written in reply to Sir T, Laudei: Brunbifs 
suggestion that Mr. Darwin should be proposed as Preside df 
Science Defence Association. ,, 

4, Bryanston Street, Portman Sqdar^ Dec. lyOi, 1881* 

I have been thinking a good deal about the suggestjoa 
which you made to me the other day^ on the supposition 
you could not get some man like the President of the College 
of Physicians to accept the office. My wife is strongly 
opposed to my accepting the office, as she feels sure that the 
anxiety thus caused would tell heavily on my health. But 
there is a much stronger objection suggested to me by one of 
my relations—namely, no man ought to allow himself to be 
placed at the head (though only nominally so) of an associated 
movement, unless he has the means of judging of the acts 
performed by the association, after hearing each point dis¬ 
cussed. This occurred to me when you spoke to me, and I 
think that I said something to this effect. Anyhow, I have 
in several analogous cases acted on this principle. 

Take, for instance, any preliminary statement which the 
Association may publish. I might feel grave doubts about 
the wisdom or justice of some points, and this solely from my 
not having heard them discussed. I am therefore inclined to 
think that it would not be right in me to accept the nominal 
Presidency of your Association, and thus have to act blindly. 

As far as I can at present see, I fear that I must confine 
my assistance to subscribing as large a sum to the Association 
as any member gives. 

I am sorry to trouble you, but I have thought it best to 
tell you at once of the doubts which have arisen in my mind. 
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Letter 773 


To Lauder Brunton. 

I } 

Sir T. I-aud*r Brunton liad written (Feb. r2th) to Mr, Darwi 
explaining that two opinions were held as to the constitution of th 
proposed Science Defence Association: one that it should consist < 
a small number of representative men; the other that It should,' 
possible, embrace every medical practitioner in the country. Sir Laud* 
Brunton adds: “ I should be very greatly otdiged if you would Mndl 
say what you think erf the two schemes.” 

Down, Feb. i4tb, iS8a. 

I am very much obliged for your information in r^rd b 
the Association, about which I feel a great interest. It seem 
to me highly desirable that the Association should include a 
many medical and scientific men as possible throughout thi 
whole country, who could illumine those capable of illumina 
tion on the necessity of physiological research ; but that th< 
Association should be governed by a council of powerfu 
men, not too many in number. Such a council, as repre 
senting a large body of medical men, would have more powe 
in the eyes of vote-hunting politicians than a small bodj 
representing only themselves. 

From what I see of country practitioners, I think tha 
their annual subscription ought to be very small. But woulc 
it not be possible to add to the rules some such statemeiT 
as the following one: “ That by a donation of , 01 

of any larger sum, from those who feel a deep interest in the 
progress of medical science, the donor shall become a lift 
member.” I, for one, would gladly .subscribe £5^ o*" ^*^0 
If such a plan were approved by the leading medical men o 
London, two or three thou.sand pounds might at once be 
collected ; and if any such .sum could be announced as alread> 
subscribed, when the programme of the Association is put forth 
it would have, as I believe, a considerable influence on the 
country, and would attract the attention of country prac¬ 
titioners. The Anti-Corn Law League owed much of its 
enormous power to several wealthy men laying down ;^i,ooo 
for the subscription of a good sum of money is the best prool 
of earnest conviction. You asked for my opinion on the 
above points, and I have given it freely, though well aware 
that from living so retired a life my judgment cannot be 
worth much. 

Have you read Mr. Gurney’s articles in the Fortnightly and 
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Comhtlfi They seem to me very cleve^' tho^ ^jsEw-elw^^ 
written; and I agree with almost everything he saysyeSaei^^^ 
with some passages which app^r to ia^ Aat ‘no'eapafo 
ments should be tried unless some imn^^iate g^ed eaa he 
predicted, and this is a gigantic mistelre c»ntihdi^ed 4 )y.^ 
whole history of science. • - , ; , < ■ 

P.S. That is a curious fact about babies, i DegieiBhai: 
hearing on good authority that very young bal^ when 
moved are apt to clutch hold of anything, and I tho^ht of T" ■ 
your explanation; but your case during sleep is a much okmo ' 
ititeresting one. Very many thanks for' the 'bobk, wW<i I 
much wanted to see; it shall be sent bick to-day, as Sdm 
you, to the Society. ■ '* ■■■■:>: .•! 

■ . ■/»:.’ -..■i ■ 

II. Miscellaneous Subjects, jse;— isW.,/ 

To Canon Farrar. • • "'•’Letter ' 

The lecture which forms the subject of this letter was one delivered 
by Canon Farrar at the Royal Institution, “ On Some Defects in Public 
School Education.” 

Down, March 5tb, 186^. 

I am very much obliged for your kind present of your 
lecture. We have read it aloud with the greatest interest, 
and I agree to every word. I 'admire your candour and 
wonderful freedom from prejudice; for I feel an inward 
conviction that if I had been a great classical scholar I should 
never have been able to have judged fairly on the subject 
As it is, I am one of the root and branch men, and would 
leave classics to be learnt by those alone who have sufficient 
zeal and the high taste requisite for their appreciation. You 
have indeed done a great public service in speaking out so 
boldly. Scientific men might rail for ever, and it would only 
be said that they railed at what they did not understand. I 
was at school at Shrewsbury under a great scholar, Dr. Butler; 

I learnt absolutely nothing, except by amusing myself by 
reading and experimenting in chemistry. Dr. Butler somehow 
found this out, and publicly sneered at me before the whole 
school for such gross waste of time ; I remember he called me 

' l^ortni^hily Review^ XXX., p. 778; Comkill Magazine^ XLV., 
p. 191; The articles are by the late Edmund Gurney, author of The 
Power of Sounds 1880. 
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Letter 774 a Pococurante,^ which, not understanding, I thought was 
dreadful name. I wish you had shown in your lecture ho 
science could practically be taught in a great school; I hat 
often heard it objected that this could not be done, and 
never knew what to say in answer. 

I heartily hope that you may live to see your zeal an 
labour produce good fruit. 

Letter 775 To Herbert Spencer. 

Down, Dec. 9th [1867]. 

I thank you very sincerely for your kind present of yoi 
First Principles} I earnestly hope that before long I ma 
have strength to study the work as it ought to be studied, ft 
I am certain to find or re-find much that is deeply interestini 
In many parts of your Principles of Biology^ I was fairl 
astonished at the prodigality of your original views. Most < 
the chapters furnished suggestions for whole volumes of futui 
researches. As I have heard that you have changed yot 
residence, I am forced to address this to Messrs. Williams 
Norgate ; and for the same rea.son I gave some time ago tl 
same address to Mr. Murray for a copy of my book on variatio 
etc., which is now fini.shed. but delayed by the index-maker. 

Letter 776 To T. H. Huxley. 

This letter refers to a movement set on foot at a meeting held at tl 
Freemasons’ Tavern, on Nov. i6th, 1872, of which an account is giv( 
in the Times of Nov. 23rd, 1873, at which Mark I’attison, Mr. Hen 
Sidgwick, Sir Benjamin Brodie, Professors Kolleston, .Seeley, Huxk 
etc., were present. The Titnes says that the meeting was held “1 
members of the Universities and others intere .led in the promotion 
mature study and scientific research in England.” t)n<» of the headings 
the “ Programme of Discussion” was “Tlie Abolition of Prize Fellowship! 

Sevenoaks, Oct. azml [1872]. 

I have been glad to sign and forward the paper, for I hai 
very long thought it a sin that the immen.se funds of tl 
Universities should be wasted in Fellowships, except a fc 
for paying for education. But when I was at Cambridge 
would have been an unjustifiable sneer to have spoken of tl 
place as one for education, always excepting the men wl 

* Told in Life and Letters, I., p. 35. 

’ “ This must have been the second edition." (Note by Mr. Spence 

* See Life and Letters, III., pp. 55, 56. 
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went in for honours. You speak of atKrthef re^la^cHn ^MiLeOa 
the interest pf the anti-letter-writing associ^tfcm al^‘ 

this never arrived! I should like a society fonpi^ sp'tl^ 
every one might receiye pleasant letters and nwer answ^ Aesm." 

We return home on Saturday, Jdter tl?ree weeks of the . 
most astounding dullness, doing nothing and thinking erf 
nothing. I hope my Brain likes it—as for jt is 

dreadful doing nothing.^ . , , . 1 , 

To Lady Derby. , , " .''^Letter 

Down, Satur^y [18747}, 

If you had called hereafter I had read the article^ yi«' 
would have found a much perplexed man. I cannpt|Ii^li^ 

Mr. Crooke’s statement, nor can I believe in his Jl^ult 
has removed some of my difficulty that the sup|^d 'pb^eF 
is not an anomaly, but is common in a lesser degree to 
various persons. It is also a consolation to reflect that 
gravity acts at any distance, in some wholly unknown 
manner, and so may nerve-force. Nothing is so difficult to 
decide as where to draw a just line between scepticism and 
credulity. It was a very long time before scientific men 
would believe in the fall of aerolites; and this was chiefly 
owing to so much bad evidence, as in the present case, being 
mixed up with the good. All sorts of objects were said to 
have been seen falling from the sky. I very much hope that 
a number of men, such as Professor Stokes, will be induced to 
witness Mr. Crooke’s experiments. 

The two following extracts may be given in further illustration of 
Darwin’s guiding principle in weighing evidence. He wrote to Robert 
Chambers, April 30th, 1861 : “Thanks also for extract out of newspaper 
about rooks and crows; I wish I dared trust it. I see in cutting the pages 
[of Chambers’ book, Ice and Water\ . . . that you fulminate against the 
scepticism of scientific men. You would not fulminate quite so much if 
you had had so many wild-goose chases after facts stated by men not 
trained to scientific accuracy. I often vow to myself that I will utterly 
disregard every statement made by any one who has not shown the 

* Darwin returned to Down from Sevenoaks on Saturday, Oct. 26th, 

1872, which fixes the date of the letter. ^ v 

• Probably Sir W. Crookes’ Researches in the Phenomena of Spint. 
ualism (reprinted from the Qftarterly Journal of Science), Londoi^ 1874. 
Other papers by Crookes are in the Proceedings of the Society for 
Psychical Research^ 



444" 


MiSCEtLANEOUS SUBJECTS 


[Chap. 


woarid ht can observe accurately ” In a letter to Dr. of Naj^eJ 

Jan. 4th, 1870, Darwin wrote: “ Forgive me for suggesting one caution 
as Demosthenes said, ‘ Action, action, action,’ was the soul of eloquenc< 
so is caution almost the soul of science.” 

Letter 778 To J. Burdon Sanderson. 

Down, July i6th, 1875. 

Some little time ago Mr, Simon ^ sent me the last Reporl 
and your statements about contagion deeply interested m( 
By the way, if you see Mr. Simon, and can remember ii 
will you thank him for me ; I was so busy at the time tha 
I did not write. Having been in correspondence with Page 
lately on another subject, I mentioned to him an analog; 
which has struck me much, now that we know that sheep 
pox is fungoid ; and this analogy pleased him. It is tha 
of fairy rings, which are believed to spread from a centn 
and when they intersect the intersecting portion dies out, a 
the mycelium cannot grow where it has grown during previou 
years. So, again, I have never seen a ring within a ring 
this seems to me a parallel case to a man commonly havin 
the smallpox only once. I imagine that in both cases th 
mycelium must consume all the matter on which it can subsis 

Letter 779 To A. Gapitche. 

The following letter was written to the author (under the pseudonyi 
of Gapitche) of a pamphlet entitled Quelques mots sur i^Etemiii du Cor^ 
Humaine (Nice, 1880). Mr, Gapitche’s idea was that man might, t 
perfect adaptation to his surroundings, indefinitely prolong the duralio 
of life. We owe Mr. Darwin’s letter to the kindness of Herr Vette 
editor of the well-known journal Kosmos. 

Down, Keb. 24th, 1880, 

I suppose that no one can prove that death is inevitable 
but the evidence in favour of this belief is overwhelming! 
strong from the evidence of all other living creatures. I d 
not believe that it is by any means invariably true ths 
the higher organisms always live longer than the lower one 
Elephants, parrots, ravens, tortoises, and some fish live longc 
than man. As evolution depends on a long succession < 
generations, which implies death, it seems to me in th 
highest degree improbable that man should cease to follo’ 


^ Now Sir John Simon : he was for many years medical officer of tl 
Privy Council, and in that capacity issued a well-knowij series of Report 
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the general law of evolution, and this would fdBoW tf lie 
to be immortal. '; . ir,/ 

This is all that I can say. 

To J. Popper. : . , ....L^ar i 

Mr. Popper had written about a preyed flying Baadiiws isi wJaeh 
birds were to take a part. 

Down, P«b. iisei, 

I am sorry to say that I cannot giv? you the ^ 

I have never attended to any tnediankal aibjects.. -I .^ot^' 
doubt whether it would be possible to trajp bi^s .^o % in a 
certain direction in a body, though I am aware -^lat they 
have been taught some tricka Their meptal powers aie 
probably much below those of mammals, It bsaidy.a(i^ J 
suppose truly, that an eagle will carry a lamb. -Tl# 
that a bird may have great power for a shcat distonce. . I 
cannot remember your essay with sufficient di^ctness 
make any remarks on it. When a man is cid fnd work^ 
hard, one subject drives another out of his head. 


To T. H. Huxley. 

Worthing, Sept gth, 1881. 

Mr. Anthony Rich left his house at Worthing as a legacy to 
Mr. Huxley. See Huxley’s Life and Letters, IL, pp. 286, 287. 

We have been paying Mr.. Rich ^ a little visit, and he has 
often spoken of you, and I think he enjoyed much your and 
Mrs. Huxley’s visit here. But my object in writing now is 
to tell you something, which I am very doubtful whether it 
is worth while for you to hear, because it is uncertain. My 
brother Erasmus has left me half his fortune, which is very 
considerable. Therefore, I thought myself bound to tell 
Mr. Rich of thi.s, stating the large amount, as far as the 
executors as yet know it roughly. I then added that my 


Letter 781 


^ Anthony Rich (1804 ?•* 1891). Educated at Caius College, Cambridge, 
of which he was afterwards an Honorary Fellow. Author of lUustrcUed 
Companion to the Latin Dictionary and Greek Lexicon^ 1849, said to be 
a useful book on classical antiquities. Mr. Darwin made his acquaintance 
in a curious way—namely, by Mr. Rich writing to inform him that he 
intended to leave him his fortune, in token of his admiration for his 
work. Mr. Rich was the suiwivor, but left his property to Mr. Darwin’s 
children, with the exception of his house at Worthing, bequeathed to 
Mr» Huxley. 
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Letter jSi wife and self thought that, under these new circumstances, ] 
was most fully justified in altering his will and leaving 1 
property in some other way. I begged him to take a we 
to consider what I had told him, and then by letter to infoi 
me of the result. But he would not, however, hardly allc 
me to finish what I had to ^y, and expressed a firm deb 
mination not to alter his will, adding that I had five sons 
provide for. After a short pause he implied (but unfortunatt 
he here became very confused and forgot a word, which 
subsequent reflection I think was probably “ reversionary 
—he implied that there was a chance, whether good or bad 
know not, of his becoming possessed of some other proper 
and he finished by saying distinctly, “I will bequeath tl 
to Huxley." What the amount may be (I fear not larg 
and what the chance may be, God only knows ; and o 
cannot cross-examine a man about his will. He did not bi 
me to secrecy, so I think I am justified in telling you wl 
passed, but wlxether it is wise on my part to send so vague 
story, I am not at all sure; but as a general rule it is best 
tell everything. As I know that you hate writing letters, 
not trouble yourself to answer this. 

P.S.—On further reflection I should like to hear that y 
receive this note safely. I have used up all my black-edg 
paper. 

Letter 783 To Anthony Rich. 

Down, FeK 4th, 1883. 

It is always a pleasure to me to receive a letter from y 
I am very sorry to hear that you have been more troub 
than usual with your old complaint. Any one who lool< 
at you would think that you had pa.sscd through life with i 
evils, and yet you have had an unusual amount of suffer! 
As a turnkey remarked in one of Dicken.s’ novels, “ Life i; 
rum thing.” ^ As for myself, I have been better than us 
until about a fortnight ago, when I had a cough, and t 
pulled me down and made me miserable to a strange degr< 
but my dear old wife insisted on my taking quinine, a 

‘ This we take to be an incorrect version of M r. Roker’s remark 
reference to Tom Martin, the Butcher), “ What a rum thing Time 
ain’t it, Neddy?” {Pickwick, Chap. XLII.). A careful student finds ' 
women are also apostrophised as “ rum”; see the remarks of the di 
faced man {Pickwick, Chap. XIV.). 
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though I have very Httle faith in medkas^'this, I 
done me much good. Well, we are both so <44 that 
expect some troubles : I shall be seventyr^fcwe bn Feb. liSi. 

I have been glad to hear about the pine-rleaves^^ and ybu am 
the first man who has confirmed my account that am 
drawn in by the base, with ia very few exceptions. Whh 
respect to your Wandsworth case, I think that if I hadh^d 
of it before publishing, I would have said nottang ahool An. 
ledges;® for the Grisedale case,® mentioned 
observed whilst I was correcting the prooffsljeetsj,ABaief^ 
feel rather doubtful. Yet the Corniche case^ dibws tMt 
worms at least aid in making the ledges; Nevertlw^ess, J 
wish I had said nothing about the confounded kdges. The 
success of this worm book has been almo^ lau^^atWc. 
have, however, been plagued with an endless streaiin' df Mtetis 
on the subject; most of them very foolish and ei^thusiastic, 
but some containing good facts, which I have used in cor* 
recting yesterday the “sixth Thousand.” 

Your friend George’s work about the viscous state ctf Ae 
earth and tides and the moon has lately been attracting much 
attention,' and all the great judges think highly of the work. 
He intends to try for the Plumian Professorslup of Mathe¬ 
matics and Natural Philosophy at Cambridge, which is a good 
and honourable post of about £Zoo a year. I think that be 
will get it' when Challis is dead, and he is very near his end. 
He has all the’ great men—Sir W. Thomson, Adams, Stokes, 

etc._on his .side. He has lately been chief examiner for the 

Mathematical Tripos, which was tremendous work; and the 
day before yesterday he started for Southampton for a five- 

> TAe Formation of Vegetable Mould through the Action of Worms, 
i88i, p. 71 - 

> “ Ledges of Earth on Steep Hill-sides ” {ibid., p. 278). 

’ “ The steep, grass-covered sides of a mountainous valley in West¬ 
morland, called Grisedale, were marked in many places with innumerable, 
almost horizontal, little ledges. . . . Their formation was in no ^y 
connected with the action of worms (and their absence is an inexplicable 
fact) . . . {ibid., p. 282). 

‘ Ibid., p. 281. , r. • i- 

* Published in the Philosophical Transactions of the Royal Society, 

1879, 1880, 1881. . 

" He was elected Plumian Professor of Astronomy and Experimental 
Philosophy in 1883. 
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L«it«c TSs’Weeks’ tour to Jamaica for complete rest, to see the Bh 
McRintains, and escape the rigour of the early spring, 
believe that Geoi^ will some day be a great scientific swe 
The War Office has just offered Leonard a post in d 
Government Survey at Southamptcm, and very civilly to 
him to go down and inspect the place, and accept cm- not i 
be liked. So he went down, but has decided that it wou! 
not be worth his while to accept, as it would entail his givit 
up his expedition (o« which he had been ordered) to Queen 
land, in Australia, to observe the Transit of Venua^ De 
old William* at Southampton has not been very vrell, b 
is now better. He has had too much work—a willing hor 
is always overworked—and all the arrangements for receivii 
the British Association there this summer have been throv 
on his shoulders. 

But, good Heavens 1 what a deal I have written abo 
my sons. I have had some hard work this autumn wi 
the microscope; but this is over, and I have only to wri 
out the papers for the Linnean Society.* We have had 
good many visitors; but none who would have interest< 
you, except perhaps Mrs. Ritchie, the daughter of Thackera 
who is a most amusing and pleasant person. I have not se< 
Huxley for some time, but my wife heard this morning fro 
Mrs. Huxley, who wrote from her bed, with a bad account 
herself and several of her children ; but none, I hope, are 
all dangerously ill. Farewell, my kind, good friend. 

Many thanks about the picture, which if 1 survive yo 
and this I do not expect, shall be hung in my study as 
perpetual memento of you. 

The concluding chapter of the Life and Letters gives some accou 
of the gradual failure in health which was perceptible in the last year 
Mr. Darwin’s life. He died on April 19th, 1882, in his 74th year. 

* Major Leonard Darwin, late K.E., served in several scientific exf 
ditions, including the Transits of Venus of 1874 and 1882. 

’ Mr. Darwin’s eldest son. 

* (i) “ The Action of Carbonate of Aminoni.'i on the Roots of Certa 
Plants.” [Read March i6th, 1882.] Journ. Linn. Soe., Vol. XD 
1882, p. 239. (ii) " The Action of Carbonate of Ammonia on Chlorophy 
bodies.” [Read March 6th, 1882.] /iid., p. 262. 

THE END. 
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on, h. 392 

Angiosperms, origin of, ii. 20, 21, 239, 
240 

An^rcecum sesquipedale^ Duke of Argyll 
on, i. 281-2 

Animal Intelligence, Romanes on, ii. 
48, 51 

Animals, difference between plants and, 

i. 197 ; resemblance to plants, i. 398 
Annuals, adapted to short seasons, i. 

492 ; llildeorand on percentages of, 

493 , . 

Anoplotherium^ occurrence in Eocene 
of S. America, i. 314, 315 
Ansted, D.T., biographical note, i. 175; 
letter to, i. 175 

Antarctic continent, Darwin on exist¬ 
ence of Tertiary, ii. 13; hypothetical, 

ii. 26 

Antarctic Flora^ Sir J. D. Hooker’s, 
i. 93, 425, 426 ; ii. 223, 242 
Antarctic floras, i. 65, 95, 405, 410; 

Darwin at work on, i. 427 
Antarctic islands, plants of, i. 490 
Antarctic Land, i. ir6, 491 
Antifacohm^ cpiiz on Erasmus Dar¬ 
win in, i. 175 

Antiquity of Man, Sir Charles Lyell’.s, 
i. 185, 186, 193, 241, 243; cautious 
views on species, i. 241; ii. 32; 
Darwin’s criticism of, i. 193; Ex- 




i^t oh Nat 
Falconef on, i, 

Ants, accouht^'ih' ; 


[P.m 
-:j 

on neuter, n. 346; tea^SfS 

plant-dilfur^^ ii 
Apathus, living jn 
i. 26^ ^ i ‘ ’ 

Apes, comparison as 
in^int^ct bet#feeh^^ 
ears of anthropoid, ^ 

Aphides, abs^of m viripht^ 

Aphit,' Huxley on; i rd2 ' 

Apostcaia, moiphqi^y * 

279 . ' ' 

Appalachian chain, 
of, ii. 20^ ' 

Apteryx^ OwOn on, i. 178; livings of. 

i. 171 ' ' 


Aquilepa, Hooker and Thohjsmi on, 
i. 86; variation in, i. 219 ; peloria 
and reversion, ii. 333 
Arachis hypogaa, Darwin on, ii. 418 
Arachnidse, i, 19 

Araucaria, abundant in Secondary 
period, i. 453 

Araucarian wood, fossil in S. America, 
i. 23 

Area, Morse on, i. 383 
Archccopte^x, i. 234 
Archer-Hind, R. D., translation of pas¬ 
sage from Plato by, ii. 426 
Archetype, Owen’s book on, 246, 247; 
Owems term, i. 73 

cl’Archiac’s Histoire des Progrh de la 
Giologie, ii. 125; candidate for' R. 
Soc. Foreign list, ii, 229 
Arctic animals, protective colours, i. 
391; ii. 87 

Arctic climate, cause of present, ii. 22 
Arctic expeditions, Darwin on, i. 58 
Arctic floras, i. 95; relation between 
Alpine and, i. 409; relation between 
Antarctic and, i. 405; Hooker’s Essay 
on, i. 155, 209, 465, 466; Darwin’s 
admiration of Hooker’s Essay, i. 465; 
migration of, i. 440 

Arctic regions, few plants common to 
Europe and N. America not ranging 
to, i. 430; range of plants, i. 430'33 J 
northern limit of vegetation formerly 
lower, i. 443 ; ii. 239, 240; ice piled 
up in, ii. 167; previous existence of 
plants in, ii. 239, 240 
Arenaria verna, range, i. 431 
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Avgus phenaaot, odoor, L 330; H. %; 

laiiadorned |}6cui» iS. 14, 15 
Ar;^, Duke of, ^tack on KomaM in 
Netitm^ i. 395; rsjoinder by Kotoanes 
hi Naiun^ i. 395; Hooker oD} i. 30a; 
Letter to, i. 577, 378; Hiign of Lmo 
by, 5 . 277, 281 

AHstolocida^ u 94; fertlUsatioo of» ii. 
262 

Aristotle, reference t0| !i 426 
Ark, Fitz-Roy on extinction of Mmiodon 
owing to constraction of, I. 129 
Armadillo, L 12 

Army, measurement oi soldiers of 
U.S.A^ il 35 

Afimia^ S<mmankevitsch*g experi¬ 
ments on. i. 391 

Ascension Island, plants of, i. 40X, 414; 
eartb^movements, ii. 127; volcanic 
rocks, ii. 205 

Ascidians, budding of, i. 36a 
Asclepiadeae, fertilisation of, ii. 262 
Ash, comparison of peat and coal, ii. 219 
Asher, Dr., sends Russian wheat to 
Darwin, ii. 419-22 
Ashley, ii. 455 

Ashl^ Heath, Mackintosh on boulders 
of, ii. 168 

Askenasy, E., on Darwinism, ii. 387 
Asficar^f i. 142 

Ass, hybrids between mare and, i. 320; 

>“• 359 . ^ 

Asiertas, i. 116 

Aziragalus h^ogloitis^ range of, i. 431 
Astronomical causes, crust-movements 
due to, ii. 140, 141 
Asturian plants in Ireland, i. 54 
Atavism, use of term by Duchesne, i, 
217 ; Kollmann on, i. 363 
Athenaeum Club, Huxley’s election, i. 
90 

Athenaum, correspondence on Darwin’s 
statements on rate of increase of ele¬ 
phants, i. 336; Darwin’s opinion of, 
1. 186,304; ii. 356; abuse of Darwin, 
ii. 356 

Atlantic islands, peculiar genera an<l 
their origin, i. 494; ii. i 
Atlantis, America and, i. 485; Canary I. 
and, i. 428; Darwin’s disbelief in, 
i. 480; Heer’s map, i. 461; Wollas¬ 
ton’s, i. 167 

Atolls, Darwin’s wish for investigation 
by boring of coral, ii. 198; Darwin 
on Murray’s theory, ii. 197,198; Dar¬ 
win’s work on, ii. 226 
Atomogenesis, term suggested as sub¬ 
stitute for pangenesis, i. 281 
Airiplexy buried seeds found in sandpit 
near Melrose, ii. 244-6 


Attica, Gaudry o« (beail animaUjiLj 
Auckland Island, 8ora, i. ^ 
Audubon, J. J., on mtk& of birds dun 
coorUhip, il 68; OrniiMguai i 
68 

Auro/tOy Komancs on, ii. 408 
AurkulOy dimoijhism of, iL 328 j 
periiaents on, 2. 323; il 423 
Austen, Godwin, on changes of k 
on English coast, L 482 
Australia, caves of, 1 132 ; charactes 
fauna, IX17; flora of, i. 125; Hoc 
on flora, it 9; relation of flora to 
America, 1 405,406 *, relation of fl 
to S. Africa, t 447, 4^; Europ 
plants in, i. 446; lo^ plants in 8.^ 
!. 446,447; naturalised plants, 1.4, 
plants on mountains, L 404; fo 
plants, il 26; dichogamy of trees 
I. 445 ; as illustrating rate and ; 
grei» c( evolution, i, 173 ; Motion 
from, i. 21X, 228 ; products of, c< 
pared with those of Asia, 1 . x 
submergence, i. 448 
Australian savages and Natural Se! 
tion, ii. 33 

Australian species, occurrence in Mi 
Archipelago and Philippines, t 4^ 
AutobiograjMiical recollectiorw, Cha 
Darwm’s, i. x-S 

Autobiography, extract from Darwl: 

i. 30 

Autogamy, Kcmer’s term, ii, 4x3 
Automatism, Huxley’s Ess^, i. 398 
Avebury, Lord, i. 159, 178, X84; 
dress at Brit. Assoc, meeting at Y 
(1881), i. 394; il 169; on the Fi 
and Kjdkken mtHidings, 1 4* 
letters to, i. 204, 205, 2^2, 233, 3 
332; ii, 169, 170, 256, 285, 286, 4 
on the Ori'gifff i. 119; 

TtmtSy i. 263; on the Progress 
Science, i. 394 ; <m Seedlings, i. X- 
story of Darwin told by, i. 38 ; I 
win regrets his entrance into polit 

ii. 156, 157; on Knmswiy’x Is 
theory, ii. 170 

Averrhoay Darwin’s w’ork on, il ^ 
412, 414 

Axell, Severin, book on fertilisaiior 
plants, ii. 384 

Axon, W. E,, letter from Darwin 
Mrs, K. Talipot puldished by, ii. 5 
Aye Aye, Owen on the, i. 242, 243 
Azara, ii. 63 

Azores, organic rehilion with Amer 
i. 427; birds, i. 484; ii. 3; Europ 
birds as chance wanderers to, ii. 
erratic blocks, i. 427, 486, 487 ; fl< 
i. 4X I, 483,486, 489; ii. 3; Kurop 
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plants in, i. 419 ; Miocene beds, in, i. 
54; relation to Madeira and Canaries, 
1/427; Watson on the, i. 4075 Or¬ 
chids from, ii. 24; mentioned i. 419 

Babies, habit of clutching oWects, ii. 44 
Babington, Prof. Charles C., at the 
British Association (Manchester, 
1861), i. 195 ; British Flora, I 99; 
Darwin sends seeds of Atriplex to, 
ii. 245 

Baden-Powell, Prof., 1. 174-5 
Baer, ii. 27 

Bagehot, W., article in Fortnightly 
Feview on Physics and Politics, i. 
2^ ; ii. 46 ,47 „ . ^ , 

BahSa Blanca, collection of plants 
from, i. 13 

Bailey, on Heteroantron roseum, ii. 292 
Baillon, on pollen-tubes of Hdian- 
themum, ii. 3^3 

Baker^s Flora of the Mauritius and 
Seychelles, i. 10 

Balancement, G. St. Hilaire’s law of, 
i, 57 

Balanidse, Darwin’s work on, i. 254 
Balanus, questions of nomenclature, 
i. 68-70 

Balfour, F. M., note on, ii. 424; letter 
to, ii. 424; mentioned, ii. 44 
Ball, J., on origin of Alpine flora, li. 
20-22, 423 

Ball, P., The Effeds of Use mid Dis- 
use, i. 87 

Balsaminacese, genera of, i. 83 
Banks’ Cove, volcano of, ii« 127 
Barlier, C., on graft-hybrids of sugar¬ 
cane, i. 389 

Barber, Mrs., on Fapilio mreus, 11. 403 
Barberry, abundance in N. America, 
i. 431; dispersal of seeds by bird.s, 
i. 431; Lord Farrer and II. Mllller 
on floral mechanism, ii. 383; move¬ 
ment of stamens, ii. 3^3 
Barbs ; see Pigeons ^ 

Bardficld Oxbp [Primula elaiior), 1. 

252; ii. 372 . , , . ^ 

Barnacles, Darwin s work on, i. 30, ol, 
64,65,94; ii. 125,229; mctainorphosi,s 
in, i. 332; K. Muller on, i. 312; 
mnnenclaturc, i. 68-70 ; of Secondary 
Period, i. 97 ; advance in, ii. 234; 
complcmcnlid males compared with 
plants, ii. 344 

Barn^oud, on irregular flowers, 1. 98 
Baronne Prevost,” Rivers on the rose, 
i. 279 

Barrande, J., biographical note, 1. 81; 
candidature for R. medal, i. 81 ; can¬ 
didate for R. Society foreign list, ii. 


229; work i 

on w<wk of, ii. 229 

Barriers to plant dMbi*tk 4 ' in 
Am^ica, i. 446 ' 

Barrow, on Entberiza lOi^ycmida^ ii. 

64; Trovds in S. Afma, M. ^4 ' 

Barrow, Sir J., emmeddom with naval 
expeditions, i, 58 

Barrow, germination of seeds* fro® a, 
ii. 246 

Bartlett, A. D,, ii. 49 ; letters to, it 57, 
loi, 102; note on, ii. 57 
Barton, on trees of Nt Americs^ i 4^ 
Basalt, aseodiaidonwi^gr^tepi^ 125, 
14S; separation of trachj^e and, 
ii. 125 

Basques, H. Christy cm the, i. 470; 

Hooker on Firms spd, i. 467 
Baatian, The Betptmiffgs of Life, i. 321 
Bat, neural selection a^ ificrease m 
size of wings, i. 353^354 
Bates, H. W., bicgraphicalnote, i 176; 
A Naturalist on tho Amazons^ i. 214, 
243 ; ii. 282, 352 J Darwin’s c^naion 
of his work, i. 181-3, 214, 243; ii, 
282, 352; on insect Suna of Amazon 
VaUey, i. 177, 181; cm lepidoptera 
of Amazons, i. 258; letter from 
Hooker to, i. 197; letters to, i. 176, 
177, i8i- 3, 196, 197, 200, 201, 214, 
215, 240, 241, 464, 465; letter to 
Hooker from, i.199 ; Darwin review’s 
paper by, i. 232; on flower of Mono- 
chatum, ii. 297 ; on insects of Chili, 
ii, 159 ; supplies Darwin with facts 
for sexual selection, ii. 68 
Bateson, Miss A., on cross fertilisation 
in inconspicuous flowers, ii. 414 
Bateson, W., on breeding lepidoptera 
in confinement, ii. 96; Mendel’s 
Principlts of Heredity, ii. 340 
Batrachians, Kollmann on rudimentary 
digits, i. 363 

Bauer, F., drawings by, ii. 273, 278 
Bauhinia, sleep-movements of leaves, 
ii. 367 

Beaches, S. American raised, ii. 119 
Beagle (H.M.S.), circumstance of Dar¬ 
win joining, i. 247; Darwin’s views 
on species when on, i. 367 ; FitzRoy 
and voyage of, i. 247 ; return of, i. 
28 ; voyage, i. 8-27 
Beans, holes bitten by bees in flowers, 
ii. 255; extra-floral nectaries of, ii. 
399 

Bear, comparison with whale, i. i 79 5 
modification of, i. 162, 392 
Beaton, D., biographical note, ii. 268, 
269; Darwin on work of, ii 268, 
269; on Pelargonium, ii, 297 
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B«ktMn, on had birds in & Hsleas, 

i. 4 ^ 

B€S 4 il 6 rt| i* 347 

» t&ks Darwin for infor¬ 
mation wAo coU«c^, i. 409 

Beaumont, Elie de, biographical note, 
ii 1^; on lines devation, i. 84; 
on elevation in O^rdilleras, it aai, 
aa4; elevation-crater theory, ii. 134; 
Darwin’s disbelief in views and work 
of, ii. n6, 128, 1305 on lava and 
dykes, ii. 120; L)^*s refutation of 
m theory, ih 137; measurement of 
nattural incUnati<m of iava*streams, 
ii 116 



lepidopteraand display of, i. 
3 S 7 J Wallace on, ii. 741 Darwin’s 
discussion on origin, ii. ^2; in female 
animals, ii. 74. n; m plumage of 
naale and female birds, ii. 73, 74 ; of 
seeds and fruits, Ii. 348; Shaw on, 
ii, 56 ; standards of, ii, 33-6 
Bedford, Hint implements found near, 
ii. 190 

Beech, in Chonos I., i. 400; in T. 
del Fuego and Chili, i. 401 ; Miquel 
on distriDution, ii. 8 
Bte-OfiArys {Ophfys apifira) : see Bee* 
Orenis 

Bee-Orchis, Darwins experiments on 
crossing, ii. 2J0; fertilisation, ii. 
261-3, 337 » sell-fertilisation, ii. 283 ; 
intermediate forms l>ctwcen Ophrys 
arachnitis and, ii. 283 
Bees, combs, i. 121-4,153 ; ii, 96, 288; 
Haughton on cells of, i. 245 ; and 
instinct, i, 105; referred to in /->r- 
sant of Man^ i. 329 ; New Zealand 
clover and, i. 475, 403; ii. 255-6; 
acquisition of power of building cells, 
ii. 96; Darwin’s observations on, ii. 
97 ; agents in fertilisation of papilio¬ 
naceous flowers, ii. 235, 256; as pollen 
collectors, ii. 367 ; difference between 
sexes, ii. 97; H. Muller on, ii. 96; 
and parthenogenesis, ii, 42; regular 
lines of flight at Down, ii. 97 
Beet, graft-hybrids, i. 359 
Beete-Jukes, alluded to in I)c la 
Beebe’s jDresidential address, i. 6$ 
Beetles, bivalves distributed by, ii. 
28, 29 I Forel’swork on, ii. 19 ; nest- 
inhabiting, h. ir, 12; stag-, ii. 90; 
stridulating organs, ii. 83 
Befruchtung der Blumen^ H. Miiller’s, 
the outcome of Darwin’s Fertilisa¬ 
tion of Orchids, ii. 382 


monstrous ffowers, i 1 
19B J ii. 356; B, frigida. Boo 
on, i. 219 

Beffoniaoese, genera of, i. 83 
Benring Straits, spreading of pla 
from, i. 449, A50 
Belise, coral reefs near, ii. 194 
Bell, i. 88 f on Owen’s Edinburgh j 
Pino article, i 185 
Bell, Sir C., Anatomy of Es^ossi 
ii. 98 

Belt, T., on conspicuously oolosii 
animals distasteful to bir^ i. 35 
letter to, ii, 399; 711 # Ndturalm. 
Nui^rapuk, i‘ 357 , 

Ben Nevis, Ice-barrier under, iJ. 193 
Benson, Miss, on Chalai^my 
Amentiferae, ii. 333 
Bentham, G., blogra^ical note, L 4 
^9; mentioned, i. 87, 101, 2C 
ii. 253, 282,408; address to Linm 
Society, i 298, 290,316,31 7 i 3491 
339 t 340 > Darwin’s criticism on 1 
tlress, i. 378-81; letters to, i, 379-S 
448-51; ii. 379 i 380, 283, 293. 2 
37*'73» 4!*3» 424 ; extract from let 
to, ii. 27a ; views on species and 
Origin, i., 134, 184* i 85 » 243 * 3 S 
on fertuihntton mechnniim in Got 
eniacem, ii. 258; on hybridism, 
339* 349 * too many forms 
gether, ii. 374; on Scott’s Prinu 
paper, ii. 326 

Berber is y rfclTcr on stamens, ii. 400 
Berkelt-y, M. J., biographical no 

i. 309 ; address by, i. 309; exp 
iments on saltwater and seed-d 
persal, i, 417, 419; letter to, i. 
310 ; mentifmed, i. 40, loi ; not 
of Darwin’s work by, i, 310 

Bermudas, American plants in, i. 48 
coral-reefs, ii. 194 
BerxeliuH, on flints, i. 35 
Blujotan, Fhcklotirndron Boothii fro: 

ii. 297 

Bible, chronoK)gy of, ii. 31 
Biffeii, K., pfitato grafts, i. 280 
Hignonia, ii. 83 ; K. Muller’s paper c 
3S3; ctspreolaiay tendrils < 
ii. 418 

Binncy, K, \V., biographical nol 
i. 151 ; on marshes of Coal perk 
i. 251 ; ii. 217-20; on coal anti cc 
plants 217-20 

Biogene.sis, Huxley’s atMress on abi 
genesis and, i. 322, 323 
Biology, Huxley’s Course of Prmth 
Instruction in, i. 36a 
Biology of plants, Hooker’s scheme f 
a Mora, with notes on, ii, 373-4 
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Birds, as agents of dispersal of plants, ' 
i. 284, 285, 436, 441 , 442, 483, 484, 
487; ii. 251, 348, 349; blown to 
Madeira, i. 488 ; climate and effect on 
American,!. 356, 357; coloration of, 

i. 261; li. 61, 63, 68, 71, 79; 
comparison with mammals, i. 168; 
as isolated groups, i. 229, 234; of 
Madeira, i. 488; modification in, i. 
162 ; Andrew Murray on Wallace's 
theory of nests, i. 304; Wallace's 
theory of nests, i. 283, 304; ii. 72-4; 
agents in dispersal of land-molluscs, 

ii. 13 ; antics during courtship, ii. 

68; courtesy towards own image, 
ii. 56; expression of fear by erection 
of feathers, ii. 103; means of produc¬ 
ing music, ii. 82; spurs on female, 
ii. 62; pairing, ii. 65, 66, 70; 
polygamy, ii. 6$ ; proportion of 
sexes, ii. 67; sexual selection and 
colour, ii, 61, 63, 68, 71, 79; at¬ 
tracted by singing of bullfinch, ii. 81; 
tameness in Brazilian species, ii. 353; 
occurrence of unpaired, ii. 66, 705 
Weir's observations on, ii, 83 

Bird of paradise, ii. 63, 89 ; and poly¬ 
gamy, ii. 69 

Birmingham, British Assoc, meeting 
(X849), i. 66 

Bivalves, means of dispersal of fresh¬ 
water, ii. 28, 29 

Bizcacha, burrowing animal of Pata¬ 
gonia, ii. 361 

Blackbird, variation in tufted, i. 262 
Blair, Rev, R. II., observations on the 
blind, ii. 109 

Blake, paper on Elephants in Gcolosist, 

i. 227 

Blanford, 11 . F., on an Indo-oceanic 
continent, ii. 1$ 

Blanford, W, T., obituary notice of 
Neumayr by, i. 375 
Blind, expression of those born. ii. 109 
Blomefield, I.». : sec Jenyns, L. 

Bloom, Darwin’s work on, i. 369; ii. 

361,362, 368,392,398 409-13. 423; 

F. Darwin c)ii connection between 
stomata and, ii. 370 (see also Bar- 
win, F.); effect ol rain on, ii. 370; 
on leaf of IriJoUtim nsupinalum^ 

ii. 371 ; protection ngainst parasites, 
ii. 411 ; on seashore plants, ii. 411 

Blow-fly, Lowne on the, ii, 94 
Blyth, K., biographical note, i. 62, 
63; reference to letier from, b 155? 
visits Down, i. 309 J on Gallinaceae, 
ii. 80 

Blytt, A., biographical note, u. ii; 
essay on immigration of Norwegian 


:er to, a/X 


flora dur^ alter^atii 
periods, ii. II, i7 ; i 
Bog-Mammoth, i. 207 
Boiler, comparison ^ 

^134.135 

Boissier^ on pl^f;s 1. Hi 

Boissiera^ crowing expiwiih^ts on, iL 
354 

Bomphyllum^^ Darwin’a 
ii. 320 ' / ! / ‘‘ 

Bolivia, geology of, i. 2^^1^/141,144 
Bollaert’s AntifuHie^ tk Sf 
227 . . 

Bombus, (fiversity in 
L 251 ; PsithynLS m nests ^.^2; 
pollen-collecting apparatus of liale, 
li 97 

Bombydlla, protective colours, n.,^7 
Bonibyx, sexes in, iL 66, 70 ' 

Bonaparte, L., on B4^ue apd Fl^isk 
language, i. 467 ^ ^ ^ 

BonaUa speciosa, F. Mtilla: oh,'^E 91 ; 

structure of flower, ii. 278 
Bonney’s Edition of Darwin’s Coral 
Reefs, ii. 197; Charles LyUl and 
Modern Geology, ii. 118 
Bonnier, G., on alpine plants, i. 47 
Boraginese, dimorphism in, ii. 280, 282 
Borneo, New Zealand and Australian 
plants in, i. 490; temperate plants in 
lowlands, i. 491; possible region for 
remains of early man, ii. 37 
Bory’s Flora of Bourbon, i. 407 
Bosquet, cirripede monograph sent by 
Darwin to, i. 75 ; gives Darwin note 
on fossil Chthamalus, i. 97 
Botanical collections (national), con¬ 
solidation at Kew, i. no 
Botanist, Darwin as, i. 234, 400; ii. 
*78,307,308 

Botany, ii. 242-434 ; philosophical 
spirit in study of, i. 430 
Boulders, transport of erratic, i. 64 ; ii. 
166-8 (see also Erratic blocks); 
Darwin on Ashley Heath, ii. 168; in 
Glen Roy, ii. 179 ; on Moel Tryfan, 
ii. 166, 167 

Bourbon, Bory’s Flora of, i. 407 
Bournemouth, Darwin's visit to, ii. 288 
Bovey Tracey, Heer on fossil plants of, 

Bower, ^rof. F. 0 ., on Wehuitschia, ii. 
427, 428 

Bower-bird, Bartlett’s expenments on, 
ii. 57; colours discriminated by, ii. 57 
Bowman, W., Letters to, i. 372; ii* 
98, 99: supplies Darwin with , facts 
on Expression, ii. 98, 99 ^ 

Brachiopods, Morse on, i. 35 ® > Silurimi 
i. 116 
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Bracki83i-wftt«r L ti6 
BrtdshAw, H., tnuisktioQ of Hebrew 
letter by, L 365 

Brain, Owen cm, 1 . aj8; evolution in 
nun, ii. 39,40; Wiuuce on Netuml 
Selection and Evolution of, ii. 39 
Brmchipm^ Sdimaadcewitich's experi¬ 
ments on, i. 391 

Brante^ mentioned In reference to 
nomenclature of Barnacles, L 69 
Brassica sina^tnm, germination at 
Down of old seeds, il 345 
Braun, A,, convert to Darwin's views, 
i. 239 

Bravais, on lines of old sea-level in 
Etianark, ii, ivd. 

Brasil, L. Agassiz's book on, L ^5; 
Agassi m g^ada! phenomena in, i. 
476; F. Muller's residence in, i 382; 
plants on mountains of, 1.478 ; basalt 
in association with granite, ii. 135; 
Darwin on or^n of lakes in, ii. 155; 
dimorphism ofplants in S., ii. 350 
Bree, Dr., on Celts, i- 174; misrepre¬ 
sents Darwin, L ij4L 
Breeders, views on Election held by, i. 

Brec^ng, chapter in Ori^n on, i. 130 
Brehm, on birds, i. 173,174 
Breitenbach, Dr., ii. 3& 

Brewster, Sir D., on Glen Roy, ii. 176 
Bridgeman, ii. 314 
Brinton, Dr., attends Darwin, ii. 338 
British As^iation meetings, Mfast 
39 ®» 402 • Birmingham 
(1849), i. 66 ; Cambridge (1862), ii. 
155; Ipswich (1851), i. 66; Leeds 
(1858), 1. 178; Liverpool (1870), i. 
322; Manchester (1861), i. 194; 
Norwich (1868), i. 309 ; Nottingham 
(1866), i. 480 ; Oxford(i847), ii. 218, 
247, 248; Oxford (i860), i. 156, 158, 
i6o; Southampton (1846), i, 55, 

"• 424; 

York (i88i), h. 24; Addresses-^ 
Berkeley, i. 309 ; Fawcett, i. 194, 
195 ; Hooker, i. 297, 299, 302, 304^ 
309 ; 11.39® > 402 ; Hooker on Insular 
Floras, 1. 480 (see also Hooker, Sir 
J. D.); Huxley on Abiogenesis, i. 
322, 323; Lord Kelvin, i. 329, 330 : 
Wallace on Birds’ Nests, i. 283 
British Association, Committee for in¬ 
vestigation of Coral Atoll by borine. 

11. 198, 199 

British Medical Association, undertakes 
defence of Dr. Feirier, ii. 437, 438 
British Museum, disposal of Botanical 
Collections, i. 109-13 
Brodic, Sir Benjamin, ii, 442 


Bronpjtot, Ad., on Sigilbuict, U. 230 
Bronn, H. G., Letter to, 1, 172-4,: c 
Genmen truxletioa of Origin, i. iw 
reference in bit treasL of 0 ^n\ 
tell* of mice es difficulty rapoied 1 
Neturel Selection, i.jsi; on Netur 
Selection, 1 . 387; SniwitMttng, i 
*34 ! StutHtn, ii. 23a 

/fatnrguchichi$ dtr drti Stickt, i 
**3 

BroorfMun, Lord, on Structure of Bee 
ceU*, L 123 ; heblt of writing even 
thing Importent three time*^. 323 
Brown, H. T., end F. E«»mb£ 0 
▼itelity of •eed*, M. 245 i on influenc 
of veryiig amount* of CO, on plant: 
ii. 21 

Brown, R., accompanie* Flinden a 
^tmllmn voyage, i. 4^; meet 
Dwwln, i. 408; dilatorinm ove 
Klng*i collection, i. 39; illnen, i. 109 
on course of veaselsIn orchid flowen 
ii. 273-5? mentioned, il, 156; 01 
pollen-tubes, ii, 313; seldom indulgec 
m theory, ii. 323 

Brulltf, C, A., biographical note, i 
257; reference to work by, L 97, 98 
hjB pupils' eagerness to hear Darwin*; 
views, i. 257 

Brunoftia, liamilton on fertillsatior 
mechanism, ii. 258 

Brunton, Sir T. Lauder, letters to, ii 
437 * 44* » letter to Darwin from, ii 

^438 

Brydgcf and Anderson, collection ol 
S. American plants, i. 400 
Bryophyllum falyfinum^ Duvaljouvc 
and F, MUlIer on movements ol 
leaves, ii. 365 

Bryoroa, sjHicimens found during 
voyage of i. 16. 

Buch, von, un craters of A Nemarlc I., 
ii. 127; Darwin’s di-,i»rlief in his 
views, ii. 116; mentioiu’il, ii. 200; 
Traveh in Not^my^ ii. 201 
Buckland, W., liiogrsphical note, ii. 
*50, 151 ; on (ilen Koy, ii. 172, 175, 
187 ; mentinned, ii 149 
Buckle, Darwin reads Ixjok by, ii. 156 
Buckley, Miss, ii. 238 
Buckmari, on N. American jdant-s, i, 451 
Buckman, Prof, experimentH at Ciren¬ 
cester, ii. 421 

Bud, propagation by, i. 280, 296; 
Hooker^s use of term, i. 197 ; fertili¬ 
sation in, ii. 254, 255 
Bud-variation, i. 213, 220,275-7 j ii. 314 
Buenos-Ayres, fossils sent by Darwin 
from, i. 17 

Bull-dog, as example of Design, i. 282 
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Bullfinch, experiment on colouring, xi. 
attracted by German singing- 
bird, ii. 74; Weir on pairing, ii. 70 
Bunbury, Sir C. J. F., biomphical 
note, ii. 224; Darwin’s opinion of, 
i. 132 ; views on Evolution, i. 317; 
on Agassiz’s statements on glaciation 
of Brazil, i. 47 ^, 47 ^; on plants of 
Madeira, i. 480; illness, ii. 221; 
mentioned, ii. 224 

Bunsen, Copley medal awarded to, u. 

231; mentioned, ii. 229 
Burbidge, F. W., on Maiaxis, i. 474 
Burleigh, Lord, i. 1 35 
Burnett, ii. I JO ^ . 

Busk, G., visit to the Continent with 
Falconer, i. 253; on caves of Gibraltar, 


ii. loS , 

Butler, A. G., identification of butter¬ 
flies, ii. 35S 

Butler, Dr., Darwin at Shrewsbury 
School under, i. 4; ii. 441,442; men¬ 
tioned, i. 6 , 

Butterflies, attracted hy colours, 1. 183, 
348; and mimicry, i. 266; tamenesK 
oi^ i, 348; colour and sexual selec¬ 
tion, ii. 56, 67,68,94 ; description by 
Darwin of ticking, ii. 358 
Butterfly-orchis, ii. 276 (see also //ff/v- 
naria) 


Cabba<;e, Darwin’s work on, i. ai8; 
eflect of salt water on, ii- 411; A/i- 
^icu/a and seeds of, ii. 401 j sleep- 
movements of cotyle«it)nK, ii. 414; 
waxy secretion on leaves, ii. 361, 409 
Caddis-flies, F. Miiller on .abortion of 
hairs on legs of, i. 382 
CcRHonymfka^ breeding in ronfmcinenl, 
ii, 96 

Caird, on Ti^rbitl's pt)tato experiments, 

i- 373, 374 . ...... 

Calcutta,]. .Scott ft position in Hotnnu: 
Garden, i. 217 

CallidryasphiUa^ and ilcdyt hium^ ii, 41x1 
Callithrix Sdttrem^ wrinkling of eyes 
during sere,'lining, ii. 102 
Calluna vutyaris^ in A/'»res, i. 4S3 
Cambrian, julesof uiiconftinn.ibie strata 
IkjIow, i, 398 

Cambridge, Darwin and Uenslow, i. 
151, 189; Honorary I.L.D. given to 
Darwin, i. 371-2; mentioned, i. 18; 
Darwin’s recollertions of, i. I,?’. 
Owen’s address, i, 178, 211; i’liilo- 
sophical Soc. meeting, i. 149, 15^’* 
Darwin visits, ii. 425 ; speciinens of 
Darwin’s plants in HtJtanieal Museum, 
ii. 290 
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Camel, Cuvier’s statement on teeth, i. 

210, 21X; in N. America, ii. 18 
CameroonSj commingling of temperate 
and tropical plants, i. 472; Hooker 
on plants of, ii. J, 6; plants of, ii. 25 
Campanula^ fertilisation mechanism, li. 
257, 260; C, pAffoliata^ note by 
Scott on, ii. 319 

Campanulaceee, crossing in, ii. 250 
Campbell Island, flora, i. 404, 405 
Cempodea^ Lord Avebury on, i. 331 
Canada, Sir William Dawson’s work, 

i. 2^ 

Canaries, fertility of hybrids, ii. 71; 
|lumage, ii. 81; wildness of hybrids, 

Canary Islands, flora, i. 407; Humboldt 
on, 1.494; insects of, i. 167; Madeira 
formerly connected with, i. 480; re¬ 
lation to Azores and Madeira, i. 427, 
483; d’Urville on, i. 409; African 
affinity of eastern, ii. i; elevation of, 

ii, 136; von Buch on, ii. 27; trunks of 
American trees washed on shores 
of, ii. 3 

Candolle, A. L. P. P. de, biographical 
note, i. 233; on influence of climate, 
i. 380; on Cupuliferse, i. 233; on ex¬ 
tinction of plants in cultivated land, 

i. 423 ; Gkf^apkie botaniquty i. 444; 
letters to, i. 233, 234, 348, 368-9; 

ii. 429, 430; on introduced plants, 
i. 43^ I on naturalised plants and 
variation, i. 424; review by Asa Gray 
of, i. 242; on relation of size of fami¬ 
lies to range of species, i, 424; on 
social plants, i. 424; mentioned, i. 
93, 105, 116, 162; ii. 250 

('aiKlolU*, C. de, on latent life in seeds, 

( imcstrini, on proportion of sexe.s m 
Hovibyx\ ii, 70 

Can 9 itt, fertilisation of, ii. 273 
C^.ipc of Good Hope (see also Africa), 
i. 27, 117, 167 ; Australian flora com¬ 
pared with that of, i. 447 ; flora, i. 
415, 447 ; ii. 24 ; variable heaths of, 

i. 41 ; Darwin’s geological ohserva- 
tioiiH oil metiimoriihi.sm at, ii. 203 ; 
European elemciU in flora, ii. 26; 
Meyer ami I'toege on plants of, ii. 

(apeTres Montes, the south¬ 

ern limit, i. 20 

('aprifieation, K, Miiller in Kosmos 

ii. 366 

Capsf/la tmnapas/oris^ cross-fertilisa¬ 
tion of, ii. 414 

CarahuSf origin of, i. 200; in Chili, ii. 
159 ; A. Murray on, ii. 3 
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C«rbosx dyioaiidei fercenUge k atmoc- 

ptoe, H. dQ, dx 

CarbooiieroQS period, gledal action^ I 
173; Bubiideoce during, ii. X56 
CmfiMe^,qiiasi-bu}be on leaves, ii. 374 
CarAtiHs 4 ^guni^ length of beak, U. ^7 
Canx^ ii. 401, 402 
Ccricii^ of Greenland, i. ^70 
CarHsle, Sir A., cm Migathmum^ il« 2x9 
Carlyle, Mra, remark on Owen, 1 . 309 
<!krmicWl| on Trbtan d’Acimha, i 40X 
Carmickalla, ii 255 
Carnarvonshire, Darwin on gladers of, 
iL 151, iQo 

CaroUne Islanda, want of knowledge on 
ftora, i. 4J8 

Carpenter, Dr., on Iniuence of blood in 
cmaing, I 3x9, 320 
Carrier-pi^n (see Pigeon), preference 
for certain colours in pairing* 7 ^ 
Carrot, flowers oC i. 355 
Carruthers, W., on potato experiments, 
i- 373 

Carter, H. J., on reproduction of lower 
animals and foreshadowing of Chemo’ 
taxis, H. 343, 344 

Caru8,V., letters to, i. 272; ii. 145, X46; 
translator of Origin^ etc., i. 335; 
ii. X 4 S 

Casana^ a snake peculiar to Round 
Island, ii. xo 

Case, G., Darwin at school of, i. 3, 4 
Cassia^ Darwin’s expcrimenlH on, ii. 
414-15, 418; sleep-movements of 
leaves, ii, 362,364,367,368,3^ ; two 
kinds of stamens, xi. 284; To<ld on 
flowers of, ii. 292 

Cassini, oi>scrvations on pollen, Ii, 254 ; 

on ovaries of Composite?, ii. 376 
Cassiope kypnoidfs^ i. 433 
Castes, Galton on, ii. 43 
Caialpa^ ii. 400 

Caiasetum^ fertilisation of, ii. 282, 312, 
316; Huxley’s scepticism as to me¬ 
chanism of, li. 341, 373; morphology 
of flower, ii. 275,276,305; aerial roots, 
ii, 350; sexual forms of, ii. 305,316, 
339; C, saccaium^ flower of, ii. 276 ; 
C\ tridentatum^ three sexual forms, 
ii. 280 

Caterpillars, colour and protection, ii. 
69, 71, 91, 92; experiments by 
Weir, i. 357 

Cats, Belgian society to encourage 
homing of, i. 385 ; habits of, ii. no 
Cattell, on crossing sweet peas, ii. 257 
CattUya^ Darwin suggests experiments 
on, ii. 312; self-fertilisation, ii. 315 
Caucasus, wingless insects of, i. 262 
Cauquenes, baths of, i. 19 


Cave-fish, reference in the Orig^ 
blind, i. 145 ^ 

Cave-rat, i. X09 

Caves, animals in Australian, 1132, 
Covfe, specimens collected by 

i. 10, XX 

Ceara Mountains, Agassiz on 
ders of, H. x6o 

expression when aatonishec 

98 

Cuidomyia^ ancestor of, i, 361 
Cedars, Hooker on, U. S 
Cele^ j^pgraphical distribution 

C$harie^ i. x6^ 

CsUsia, experiment on, i. 219 
CeltiL Bree on, i. x 74 
Centipedes, luminosity of, i. 307 
Csniradmia^ two sets of stamens 1 
293 ; position of pistil, 11. 294 
C€pAalantk$ra^ flower, il 373; si 
pollen-grains, H. 270; C. grandij 
fertilisation mechanism, Ii. 365 
Cephalo^KKls, Hyatt on embryolog 
u 338 ; Hyatt on (bssil, {. 338 
Cipk^hius^ ft. 403 
Cirvus fafftpisMst of La Plata, i. 
Cetacea, Lycll on, i. 372 
Ceylon^ Malayan types in, i. 
plants, I. 145, 260; former conne 
with Africa, ii. 15 ; dimorphic p 
of, ii. 351 

Chaffinch, courtship of, il. 70 
Chalftzal fortilisation, Miss Benson 
ii- 333 ; foreshadowed by Darwi: 
333 ; Treub on, ii. 333 
Chalk, tjccurrcncc of Angiosperm 

ii, 239; as oceanic deposit, ii. r 
CkaHenyey ( H.M ..S.), reports revi< 

by lluxlt7, i. 388; account of 
mentation in, it. 146 
f^hAllis, Prof., li, 447 
Chambers, K., bingrapbical nob 
177 ; aimoimccii u.s author of Krj 
0/ Cmtiitm^ i. 48 ; on <U'rivatic 
marine from land and frcsh-watc 
ganisms, i. 49 ; Darwin viMils, i. 
on Glen Koy, ii. 172, 177, 187 
land-glaciati«m of .Scotland, ii. 
letters to, ii. i77-80, 443; lett 
Milne-IIomc from, ii. 177 ; on: 
ticism of Mcientific men, ii. 443 ; 
tiemed, ii. 228 
Chance, use of term, i. 395 
Chandler, S. li. (sec harmcr, J, 
ii. 21 

Changed conditions, Schmankewil 
experiments on effect of, i. 391 
Charles Island, Darwin’s plants 
i. 402 
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Charlock, germination of old seeds, ii. 
245 

Chatham Island, Darwin's collection of 
plaits from, i. 402; Travers on, i, 

Clwis y use of artidcial, ii. 50 
Chemotaxis, foreshadowed by Carter, 
^^•343 

Chiasognathus GroHitt, i. 17 
Childhood, Charles Darwin% i, 1-5 
Children, Darwin on, i* 202 ; experi¬ 
ment on emotions of, i. 287 ; colour- 
sense, ii. 47; coloured compared 
with white, ii. $5» comparison 
between those of educated and un¬ 
educated parents, ii. 55 ; expression, 
ii. 108 ; development of mine, ii. 54 j 
intelligence of monkeys and, ii. 49 
Chili, elevation of coast, i. 18 ; ii. 135, 
144; geology of, i. 21, 27; plants 
common to New Zealand and, i. 
426 ; Carabus of, ii. 159 j Darwin on 
earthquakes and terraces in, ii. 113, 

ti 4 ) 119 

Chillingham cattle, Darwin and Iliiul- 
marsh on, i. 187,188 
Chiloe, description of, i. 17; forests, 
i, 42 geology, i. 22, 23,476; plants 
on mountains, i. 400; boulders, il. 
*49 

China, expedition to, 1. 155 
Chinese, explanation of afiinitic.s with 
Mexicans, i. 467 

Chips jrom a German Wo}kshop^ Miu 
Muller’s, ii. 45 

Ckheon iUmidiittnm^ Dord Avebury on, 
i. 232, 331 

Chlorite, segregation f)f, n. 204 20^, 
Chlorophyll, Dnrwin’s work on not ion 
of carlnmatc of ammonia on, ii. 370 
Chonos Islantls, Darwin’s colloi-lions t)f 
plants from, i. 40, 400; D.irwin’s 
account of, i. 20 ; gv'olt»gyof, ii. 
potato, i. 25 
Christy, H., i. 470 
Christy, Miller, on oxlip, ii, 372 
Chrysospleniurn oppaGiifolium, i. 431 
Chthama/usy in the ehalk, i. o7 
Cuadity exjxTinienls on eggs, ii. 89; 
Muller on rivalry «)f, ii. 82 ; W.alsh 
on, ii. 89? C. u'ptendeiimy .Sharps 
account of, ii. 80 

Cifu'hofta, Hooker on diffcreni rates of 
growth in seedlings, ii. 290 
Circumnutation, h. Muller's tUisrirva* 
tions on, li. 345, 

Cirripedes: .see Harnarlcs 
Cistnsy hybridism of, ii. 285 
CitruSy unequal eotyle<loas, ii. 365; 
polyembryonic sec(f», ii. 365 
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Civilisation, effect on savages, ii. 46, 47 
Clapar^de, convert to Darwin’s views, 

i. 259 9 and Mdlle. Royer, ii. 288 
Clappertou’s ScUntific MeUarism, letter 

of Gaskell in, ii. 49 

Clark, on classification of sponges, i. 335 
Clark, Sir James, biographical note, 

ii. 184; on Glen Roy, ii. 184 
Clarke, W. B., fVrech of the Favourite, 

ii. 2 

Clarkiay two kinds of stamens, ii, 299 ; 
C, elegamy ii-joi 

Classification, Bentham on, i. 184; 
Cuvier on, i. 284 ; Dana on mamma¬ 
lian, i. 236 ; Darwin on, i. 140; ii. 
220, 379 ; Darwin and Huxley on, 

i. 104, 105, 220; genealogy and, i. 
284; value of reproductive organs in, 
ii* 379 

Clay-slate, metamorphism of, ii, 209 
Cleavage and foliation, ii. 199-210; 
Darwin on his work on, ii. 200-1 ; his¬ 
tory of work on, ii. 199; parallelism 
of foliation and, ii. 204,208 ; relation 
to stratification, ii. 200, 202, 206, 
208 ; relation to rock-curves, ii. 208 ; 
Rogers on, ii. 20X ; Sedgwick on, 

ii. 200 ; uniformity of foliation and, 
ii, 203; result of chemical action 
ii. 202 ; metamorphic schists, ii. 207 j 
lines of incipient tearing form planes 
of, ii, 202; Tyndall on Sorhy’s ob- 
scrvalion.s, ii. 200 

Clcisloganiic flowers, fertilisation, ii. 
317 ; of grass, ii. 362 ; of 0>x^a/is and 
F/o/a, ii. 308 ; pollen of, ii. 300,308; 
comiiarison with Termites, ii. 360 
(demaih'y Darwin’s error in work on, 
ii, 330; Darwin’s experiments on, 
irritability, ii, 341, 342 
Clematis glandulosay identified at Down 
by power of feeling, ii, 330 
('leodoriiy .s})ecific diircrcr.cc.s in, i. 74 
Clethnty absence in Azores, i. 484; 

remnant of Tertiary Flora, i. 481 
ClianthuSy ii. 255 

Clifi, W., on I'o.ssil bones from Aus- 
tiulia, i. 133 ; Owen lussislant to, 
»-59 

(’liinalc, changes in, i. 456; ii. 140, 
157; effect on .species, i. 42; effect 
on species of birds, i. 356, 357 ; mi- 
giaiiiin of organisms and change in, 

i. 453; relation to distribution and 
struct lire of plants, i. 198, 380; 

ii. 251; extinct mammals as evi¬ 
dence of change in, i. 457; and 
.sexual (lin'erentiation, i. 357 ; varia¬ 
tion and, i. icjS; Lycll on former, 
ii. 157 ; mild Miocene, ii. 22 
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Clijilbiiig Fli&ti, work on, 

I, 2591 U* $4Z-3» 348 i drcomitiitft* 
tkm of, U. ^ 345. 374 ? F. 

MiUler 8 work on, it 345, 3^ 

Cihna^ Scott's wodc on, u. 312 
Qodd's memoir of Bates, L 297 
Close spedei, abeexioe of intermediate 
forms between, i* 3^> 3^; definition 
of, i. 420 t Asa Gray on, I 4SI $ in 
warm temperate lands of N. and S« 
bemispberes, i. 4^; relation to flora 
of N. America, li 42Z 
Clover, L 449; relation between bees 
^ i 493 j H. a«j 336, 38t 386 
Club, dinner at Xmnmm, 1 . 185$ 
Bldlosopbical, i. 131,135 
Coal, Darwin on ori^ < 2 ; I 63, 64 ; 
il. ii7-2o; Lesqaerenx ontbe flora 
of, i. 260; marine marshes and 
p^ts of, i. 151; ii. 817, 318; ash 
of, ii. 229 

Coal period, higher percentage of CO, 
during, ii. ao, 21 

Coast'HM, parallehsn with lines of 
volcanoes, ii 242 

Cobbe, Miss, article in Theohgical 
Rt/vim on Dnscmt ef i. 339 
Cockbum Island, boulders from, i. 407 
Cochin hen, exp^ments on, I 334 
C&ikgym^ fertilisation mechanism, ii. 
aS8 

Ccma artibka^ seeds with two em¬ 
bryos, ii 365 

Cohn, F., notice in Comkill of his 
botanicd work, i 216 
Coldstream, Dr., i. 409 
Colcnso, on Maori races of New Zea¬ 
land, i 313 

Coleoptera, apterous form of Madeira, 
ii. 07 ; colonisation of ants’ nests by, 
ii 22 

CoHas edusttt wings of, ii. 67 
Collecting, Darwin’s early taste for, 


*• .5 

Collier, Hon, J., Art primer by, i. 398, 
399 ; letter to, i. 3^, 399 ; portrait 
of Darwin by, i. 399 
Collingwood, Dr., on mimetic forms, i. 

^1S3, 197 

Colonies, Barrande s, i. 83 
Colonisation, conditions of, i, 379 
Coloration, Walsh on unity of, i. 261 
Colourj butterflies attracted by, i, 348 ; 
mimicry in butterflies by means of, 

i. 266 ; ii. 68, 86 ; of dioecious 
flowers, i. 354, 355, and fertilisation 
of flowers, i. 138 ; in grouse, and 
Natural Selection, i. 143 ; in birds, 

ii. 57, 58, 60, 61, 67, 68, 71-5, 78, 
79, 85 ; in male birds, not simply due 


to Natural Sdectlon, H, 73.5, 
Darwin’s work on, ii. ^ 61 ; Dl« 
diflm from Wallace In views on 
84 ; evolution of, li. w ; experkw 
on birds, li. 58, $9; le 

animals and, il 62 ; Krause on 
47; Maipms on, iL 47 ; piotec 
and, ii. 85; relation to sex, il 
in seeds and fruits, ii. 3^* 
Sexual Selection, ii. r - - 
96; sense of, in cl 
Wallace on, ii. 73-4, 

Cfihtmb0 a#war, habits 

descent pf pigeons 
168 2 H. 383 
CMprMwm, ii. 343 
Combs, bees*, i 280 (see also Bess) 
Comparative anatomy, Huxley*s t 
on, I 346 

Compensation, belief of botanists h 

5<5 

Compiler, Darwink opinion of a, i. 


. 73-8.8 
Idren, il 
Wallace on, U. 73-4, 84. 93,93 
■ ■ s or, i. 167) 
from 


Comj^itae, Harvey on, i. 163 ;Ma« 
Inference to, i, 147; monstrositlei 

i. 248; morpholMcftl characteri 
273; il 374. 370; Schleiden 01 
77 ; Darwin on crossing, ii, 2 
fertilisation mechanism, ii 2 
Hildebrand on dispersal of se 

ii. 387; viscid threads of seeds 

^374 . 

Comte. 1. 193; Huxley on, 1, 313, 3 
Concepcion Inland, geology of, i.'^ 

33 ; Darwin’s account of etrthqui 
ii. 224 

ContkoiUrma^ in reference to non 
clature, 1. 60 

Concretions, origin of, ii. 306 
Conditions of life, effect on animals 
plants, j, 198, 299, 406 ; effect 
elephants, i. 207 t effect on re] 
ductive nystem, i, 218 ; hybrids i 
I. 390. 293 ; impf>rtance in inaint 
ing numlicr of sjiccics, i. 297 ; spe 
and changes in, i. 293 ; and steri! 
i- 137 ; varialiility depends more 
nature of organisms than on, i. 3 
Conferva: and sexuality, i. 290 
Conifene, abundant in liiimnl tcmiic 
regions, i. 493 

Connecting links, i. 82, 83 ; Gau 
on, ii. 236 

Conscience, Morley on Darwin’s tr 
ment of, i. 327, 328 
Conspectus crustaceorum^ Dnna’s, ii. 
Constancy, in abnormally develo 
organs, i, 353 

Contemporaneity, Darwin on, ii, s 

233 
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Continental elevation, volcanic erup¬ 
tions and, ii. ns, 135 
Continental extension, Darwin on, i. 
2S4r 427 ; ii* 135 5 evidence in fiivour 
ori- 47 i; Hooker on, i. 93, 480, 
435-7; Dyell on, i. 90, 91, 426, 427 ; 
and means of distribution, i, 461; 
New Zealand and, i. 418 
Continental forms, versus insular, i. 
481 

Continents, inhabitants of islands and, i. 
241,242 ; movements of ,i. 90-3,463; 
Wallace on sinking imaginary, ii. 12 
Controversy, Darwin’s^ hatred and 
avoidance of, i. ;J96 ; ii x 19 
Comallaria majahSt in Virginia, i, 433 
Cofmltfulus, supposed dimorphism of, 

351 , 

Cooling of crust, disagreement among 
physicists as to rate, ii. 5, 7 
Cope, E. D., biographical note, i. 33S ; 
style of, i. 344; and Hyatt, theories 
of, i. 338-43 

Copley medal, Darwin and the, i. 247, 
258; ii* 338; Falconer, and Darwin’s, 

i. 252-7; Lindley considered for 
the, 1. 08; awarded to Lycll, i. 80, 
113; ii. 231; awarde<l to Bunsen, ii. 
23 X; Darwin describes letter from 
Hooker as a, ii. 338 

Coquimbo, Darwin visits, i. 25; up¬ 
raised shells, i. 3S4 

Coral islands, and subsidence, i. X34; 

ii. 19s; plants of, i, 483 

Coral reefs, Darwin’s work on, i. 254 ; 
ii. 193-8 *, Bonney’s edition of 
I^arwin’s book on, ii. 147; A. Agassis 
on, ii. 147 ; Dana on, ii. 226, 227; 
fossil, ii. 194, 197 ; Murray on, ii. 
197* 193 ; conditions of life of polyps, 
ii. 19s; solution by CO5, of, ii. 198 
subsidence of, ii. 195 
Coral tree, ii. 411 (sec Eryihrina) 
Corallines, nature of, i. 16 
Cordiaccx, dimorphism in, ii. 349 
Cordilleras, i. 18, 20, 21,25, 26; glaciers 
of, i. 476 ; ii. 153, 162; high-roa<I for 
dams, i. 405; plants of, i. 478; 
drds of, ii. 159 ; comparison Ijctween 
(lien Roy and terraces of, ii. 152 ; 
Darwin on earth-movements of. ii. 
124, 141 ; Forbes on, ii. 144; sub¬ 
marine lava-strcains, ii. 136; volcanic 
activity and elevation, ii. 135, 221- 
222 

CoronillUi Lord Forrer on, ii. 388, 
392-394; C, emerus, ii. 393; C. 
varia, ii, 392, 393 ^ 

Qoryantkes, “beats everything m or¬ 
chids,” ii. 339 


CcfydaHSf Hildebrand shows of 
idea of self-fertilisation ofj ii. 372; 
C, Hildebrand on self-sterihiy 
oL ii. 347; C. clomicukt^a^ tend^ls 
oh i* 259; ii. 343 ; C. tuheresa, pos¬ 
sible case of reversion in lend struc¬ 
ture, ii. 334, 335 

Cottage Gardener^ Darwin offers reward 
for Hyacinth grafts, i 276 
Cotyledons, Darwin’si exp^ments on, 

ii- 414-5 

Counterbalance, Watson on - diyergent 
* variatiem and, L 2^6 
Cowslips, Primroses and, 1^,25:^, ;;^, 
420; ii, Darwin’s experiments 
on artiffmal fertilisation, ii. 311; 
homomorphic seedlings, ii. 316; loss 
of dimorphism, ii. 328 
Craig Dhu, shelves of ii. 

Craters, in Galapagos Island^il 129 ; ol 
denudation, LyeS on, iju i2|, 1^,1128, 
137; of elevation, il iiS; Danyin 
on, ii. 124 
Crawford, J., i. 89 

Creation, acts of, i. 154, 173, 3x2; 
doctrine of, i. 172 ; of species as eggs, 

i. X63; Owen on, L 178; Romanes 
on individual, i. 370 

Creation-hy-variation, doctrine of, i. 

CrH^ of Science^ Graham’s, ii. 171 
Cre^, E., i. 33; letters to, i. 58; ii. 

Cretaceous flora, Heer on Arctic, ii. 
239 

Crick, W. D., letter to, ii. 28-9 
Crinum^ crossing experiments on, i. 

219 ; \C, passiflorat fertility of, ii. 309 
Crocker, W. work on hollyhocks, i, 
218; ii. 261 

Croll, J., biographical note, ii. 161; 
Darwin on his theory, ii. 158, 211; 
on icebergs as grinding agents, ii. 
161; letters to, ii. 161-4, 211, 212; 
Lyell on his theory, ii. 158; on pb- 
aerial denudation, ii. 212; on time, 

ii. 211 

Crookes, Sir W., on spiritualism, ii. 443 
Cross and Selffertilisation, Darwin’s 
book on, i. 349, 361 
Cross-fertilisation, Darwin’s expen- 
mentfi on self- and, ii. 352, 372, 373 » 
384, 406 ; check to endless varia¬ 
bility, ii. 314; Darwin states that as 
a rule flowers described as adapted 
to self-fertilisation are really adapted 
to, ii. 372; of inconspicuous flowers, 
ii. 4x4; all plants require occasional, 
ii. 344; small advantages when con¬ 
fined to same plant, ii. 386 
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CrcmeA, lertOity aad slariHtj of,!. t66 
Ctcmagt botwoen DanHu's 

«Bd bmSw^ viewi, i. >aa; owaitcr- 
btlftDoe of, L *86; Darwin’s views 
011,1 ^ 9J, effects of, i. 128, at*, 
*13, aS8<94 i experiment* on, I, 

51, 5*, 94, loi, 147, 168, aia, *19, 
M3>, M4, 380, 335} M. 3S3-SJ 
Hooker"* views, i 94; in animals 
and plants, L 3?o, 231; ii. 249, 250 ; 
indoence of blood In, i. 319, 3*0; 
Intermediate character of results, i. 
362; Natural Selection and dis- 
mdmation towards, I 295 ; ol&pring 
of, i 290; of primroses and cowslips, 
ias* s ii 325; and steriHtv, i. 2^; 
WestpMlan pia and English boar, i. 
aao; botanistr worit on, ii* 372; 
finportaaoe of, I!. 253; pains taken 
Nature to ensure, it. 384; in 
risum^ 11. 389; in ii. 325, 

372; in iniriduals of same specie*, 
fi 257; F. Muller compumenU 
Darwm on his chapter on, ii. 360; 
and separate sexes in trees, il. 250 
Crotalarta^ ii. 371, 423 
CrvtahfS^ i. 12 

Crudfem, action of fungus on roots, ii. 
422 

Cruciferous flower, morphology, ii. 

286*9 

Crtiger, Dr., on cleistogamic fertilisa¬ 
tion of Bpldendrum^ ii. 317; death 
of, ii. 262; on fertilisation of figs, ii. 
366; on polliniaof Acropera^ ii. 3x8; 
on Melastomacea, ii. 301; on fertili¬ 
sation of orchids, ii. 31 j, 338, 339 
Crustacea, comparison of classification 
of mammals and, I, 236; Darwin on, 
ii. 228; F. Muller on, ii. 357; sex 
in, ii. 82 

Crying, action of children in, ii. ro8; 
physiology of, ii. 98, 99 ; wrinkling 
of eyes in, ii. 40 

Crystal Palace, Darwin’s visit to, i. 78,8x 
Crystals, separation in lava-magmas, ii, 

Cucurbita, i. 387; seeds and seedlings 
of, li. 427, 428 

Cucurbitacese, Dr. Wight on, i. loi 
Cudham Wood, i. 34, 36 
Cultivated plants, Darwin’s work on, 

^ 472. 

Cultivation and self-sterility, ii. 336 


Cumii^, on 
Cupuliferae, A. de ' 


ps Islands, i. 52 
^andolle on, i. 233 


Curculionidge, i. 82; Schoenherr’s cata¬ 
logue, i. 82 

Currents, as means of dispersal, i. 52, 

90, 93, 241 


Cuvier, on camels’ teeth, i, 211; 

classification, i an ; mentioned, i, 
QyMt H. C. Watson’s, i, 100 
Cycadaccm, supposed power to wi 
stand excess ot CO,, il. az 
rpfwm, ii, *9 

(H.M.S*), dredging by,* 

* 3 * 

Cynips^ dimorphism in, i. 26*; Wii 
on. i. ago, *58 

CyjHpedinm, fertiUsatiott mechanii 
f. 469; il. 369, 270; C, hirm 
simum^ i. 469 

Cyftna, range and variability, i. 96 
Cyfints A£mit Darwin on, 11. 4 
406; note on, ii, 248; C uipin 
ii. 404-6; C. /flEfwfwiiiif»,graft-hyb* 
between C* purpurtus and, iL % 
J. J. Weir on, il 404-6 
C^arogenesis, sugg^ed substitute 
pangeneils, i. afx 


Dai.t-A<<, W. S., translator of F, Mulh 
Fur Darttfin^ ii. 353 
Dampkta, Hamilton on fertilisati 
mechanism, ii. 358 
Dana,J,D., biographical note, I. 23 
Darwin’s opinion of, i. 81 ; health 
460; ii. 367; letters to, i. 159, x6o | 
227, 228; mentioned, I 75, 91, i; 
258, 260; on classification of ma 
malia, i. 236; Darwin's criticism ofi 
225,226; on Kilauea, ii. 134; Lyell 
his claims for R. Soc. foreign list, 
230; volume on geology in Wilk 
Reports, ii. 225, 228 
Darcste, C.. letter to, i. 318 
Darwin, Annie, i. 414 
Darwin, B,, olncrvationson, a.s a chi 
49 

Darwin, Caroline, Charles Darwi; 
early recollections of. i, i ; letter 
*• 7 , 8 

Darwin, Catherine, i. 2, 3; death, 
477 ; letter to, i. 31-3 
Darwin, Charles, boyhocxl, i. 1-5 ; 

442; went to Mr. Case's scho 
i. 3, 4; w'ent to Shrewsbury Scho 
i. 4; abused as ,nn atheist, i. a* 
Collier’s picture of, I 399; complai 
of little time for reading, i. 30 
contribution to llenslow’s biograpl 
i. x88; Copley medal awarded to, 
252-6; engagement to Miss F.mr 
Wedgwood, i. 28; Knlconer’s list 
scientific lalwurs of, i. 254; fi: 
meeting with Hooker, i. 39 ; ii. 15 
friendship with Huxley, i. 72 j ( 
Gray’s work on distrilmliun, i. 43 
growth of his evolutionary viev 
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i, 37; health, i. 240, 247, 250, 375, 
45 S» 477 ; ii- I 57 » 3 ^* S 3 »; honorary 
degree at Cambridge, i. 371, 372; in¬ 
timacy with Hooker, i. 38, 39; Judd’s 
recollections of, i. 376; Lamarck and, 

i. 125; letters to Nature^ i. 362, 
388,389; ii. 28, 368; marriage, i. 29; 
friendship with F. MUller, i. 382; 
prefatory note to Meldola’s transla¬ 
tion of Weismann, i» 397; recol¬ 
lections of Cambridge, i. 310; re¬ 
lation between J. Scott and, I 217; 
review on Bates, i. 232; attends 
meeting of Rojral Society, i. 2<7; ii. 
408; slowness in giving up old be¬ 
liefs, i. 234; tendency to restrict 
interest to Natural History, i. 216; 
and the VesHges^ i. 203 ; visits Lon¬ 
don, i* 435,437 ; ib 5. 4 o 8 ; 
Wallace and, ii. 40, 6l, 88, 92, 93 ; 
and Weismann, i. 381; working 
hours, i. ijgS; book on S. American 
Geology, ii. n8 ; pleasure in angling, 

ii. 2x5; on making blunders, ii. 191; 

slight knowledgeof Botany, ii. 307,308; 
visits Cambridge, ii. 236 ; love of 
children, ii. 423 ; on cleavage and 
foliation, ii. 1^-200, 201 j on origin 
of coal,ii. 217,2x8 J histheorjjof Coral 
reefs supported by Funafuti boring, 
ii. 199 *, large correspondence, ii. 312; 
on danger of trusting in science to 
principle of exclusion, if. 173 j death 
of his child from scarlet fever, ii, 
281 ; on difficulty of writing good 
English, ii. Xi6 ; feels need ofstimu¬ 
lus in work, ii. 300; subscribes to 
Dr. Fcrricr’s defence, ii, 437-40; 
on flaws in his reasoning, ii. 208; 
follows golden rule of putting adverse* 
facts in strongest light, ii. 324; 
Geohgicai ii. 228; geo¬ 

logical work on Loclmbcr, ii. 172, 
187, 188, 192,193; visit to Glen Uoy, 
ii. 186; b.id handwriting, ii. 312; 
idleness a misery, ii. 433, 443; on 
immortality mid death, ii. 444, 445 ; 
on lavas, ii. 125 ; letter to Sioisfnaft 
on Glen Koy, ii. 181 ; indebtedness 
to Lyell, ii, 117; on hyell as a 
geologist, ii. n8; on Lycfl’s Stcoml 
I'isit to the 4 /..V.W., it. 225 ; work on 
Man and Sexual Sedtjclion, ii. 359; 
on mountain-chains, ii. 121 ; oiler of 
help to F. Muller, ii. 363; never 
afraid of his ficts, ii. 333 ; an honorary 
member of the Physiological Society, 
ii. 436; pleasure m di.scussing (Jeo- 
logy with Lyell, li. 173 ; reads paper 
before Linn. Society, ii. 193; A. 
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Ri^ leaves his fortune to, H. 445, 
440; on satisfaction of aidh^ fellow- 
workers in Science, ii. 240; reminis¬ 
cences of school-days, ii. 44L 442* 
visits Sed^ick, ii. 236, 237; sitHo 
an artist, li. 422; on speculation, u, 
133.; style in writing, li. 322; gives 
testimonial in simpoxt of Hooker’s 
candidature for Bptanical Chair in 
Edinbt^h, ii. 247 ; theological abuse 
m the Tnree Barriers^ iV34l; visits 
« 39 ^ 8 , itz ; visit to 

Fatterdale, ii. 433; on vit^ity of 
seeds, ii. 243-6 ; on volcanic phe¬ 
nomena, ii. H3,114, I2I; on Welsh 
glaciers, ii. 190; work on action of 
carbonate of ammonia on plants, ii. 

^434,438 

Darwin, Mrs. Charles, impressions of 
Down, i, 33 ; letter to,^ i. 29, 30; 
passage from Darwip’s autobicJgraj^y 
mentioned, ii. 117, 150, 
188; illness, ii. 285 

Darwin, Emma: see Mrs. Charles 
Darwin. 

Darwin, Erasmus A., i. 4, 5, 8, 33, 
252; death of, i. 395; letter^ to, i. 
247,248 J mentioned, ii. 445 5 visit to, 
ii. xo 


Darwin, Dr. Erasmus, Charles Darwin’s 
preliminap^ notice to Krause’s me¬ 
moir of, ii. 423 ; Charles Darwin and 
evolutionary views of, i. X24 
Darwin, Francis, i. 362, 365; ii. 361, 


3 ? 5 » 397 , 4x7, 421, 425, 430; on 
bloom and stomata, i. 269; li. 370, 
423; on Dipsacus i. 3^9 ; on Hux¬ 
ley s speech at Cambridge, i. 37X, 372; 
on the Knijfht-Darwin law, i. 51; ii. 
250; on lobmg of leaves, i. 387 ; ex¬ 
periments on nutrition, i. 369; experi¬ 
ments on plant-movements, ii. 370 ; 
lecture lit Glasgow (Brit, Assoc., 
1901) on perceptions of plants, ii. 
426; suggestion for Romanes’ ex¬ 
periments on intelligence, ii. 49; on 
vivisection, ii. 43C ; on Vochting’s 
work, ii. 429 ; on Wiesner’s work, 
ii, 432 

Darwin, George, i. 313, 315 J ii. 6, 98, 
212, 23s, 384 ; success at Cambridge, 
i. 2S7 ; ii. 9 ; criticism of Wallace, i. 
293, 296 ; elected Plumiau Professor 
at Cainbriilge, ii. 447 ; suggested ex¬ 
periments with magnetic needles and 
insects, i. 386; on Gallon’s work on 
heredity, ii. 4X, 42; article in Con¬ 
temporary Review on origin of lan¬ 
guage, ii. 45 

Dai will, Ilenriella (Mrs. Litchfield), 
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L 178; a. a, 4, ast; criUdro of 
Hiudejr, i aitf. 258 

Danrin, Honc& retawk as a boy on 
Nttunl SelacdoD, i. 304, 3051 men- 

ti<M3i6dy ii» 417 

Dirwin, L.e<»ard, ii. lOO, 388,431»448 
Dtfwin, Robert W*> i. 55; l^ter to, 

Sudan, alluded to in earlr re-. 
of Chnriea Darwin, L 3 ; 
lllncaa, I ^ 77 ; Wedgwood 

ware to Hooker, ii. 338 
Darwin, W, E., i. 359; on fertillaation 
of M^pacHs pahstriSf ii. 264 ; letter 
to, iL 391 

am aft*r Darwin^ Romanes, 

i. 353 

JDarwMana^ Asa Grays, I id6, 169; 
extract from Huxley's, i. 367 
jD^rwinKbe Theorie,** Wagntr^s book, 
^ 3 ** 

Darwimsm, Wallace’s, i. 388, 39!, 399 
Darwinismus, at the Brit. Assoc, meet- 
at Norwich (1S68). 1 . ^7, 3 ^ 
Daubeny, C, G. B., Prof,, bio^pnlcal 
note, ii, 348; in?ites Darwin to 
attttid Brit, Assoc, at Oxford, ii. 
348; mentioned, ii. 343 
Dai^, Prof. Edgeworth, and the 
Fmmfuti boring, 11. 

Dawn of life, oldest fossils do not 
mark the, i. 398 

Dawson, Sir william, antagonism to 
Darwinism, i. 466, 468; criticism of 
Origin by, i. 210, 468; criticism of 
Hooker’s arctic paper, i, 466, 467, 
470, 471; Hooker on, i, 209 ; note 
on, i. 209 

Dayman, Capt., on soundings, ii. 232 
De la Beche, Sir H,, biographical note 
i. 65 

Death, Darwin on immortality and, ii. 

444 , 445 
Decaisne, ii. 387 

Decapods, Zoea stage of, i. 342, 345,347 
Dedication of H ackers Generelle Mor- 
phologU to Darwin, i. 278 
Dedoublemeut, theory of, ii. 286 
Deep-sea soundings, Huxley’s work 
on, ii. 232 

Degeneratton, in ammonites, i. 343, 344; 
of culinary plants, i. 222 ; and para¬ 
sitism, i. 164 

Degradation, i. 114, 115, 343 
Deification of Natural Selection, i. 154, 
192 

DeinesauruSf and free-will, i. 15$ 
Delboeuf s, La Psychologic^ etc., ii. 48 
Delpino, F., on Asclepiadese and Apo- 
cynese, ii. 372; on crossing, ii. 372 ; 


on dichogsjay, IL 257; on fSsrti 
tioQ naecataiim, il. 257*^, 388; h 
to, il 391-3; praises h 
il. 384; roentioned, il. 388, 41S 
Demosthenes, qtaioted by Darwin, 
444 

Dotudatioot ^E>ana on, ii. 227; ] 
win on marine, Ii. 2ix; compar 
of subaerial and marine, il i 
Ramsay and Jukes omestix 
subaerial, il 156 
Deodar, Hooker on the, il. 8 
Deposidon and denudation as mea 
oi time, il 23 

Derby, Lady, totter to, B. 443-4 
Desert, Falconer on intermec 
forms, I 211 s from single pal 
378; Owen’s belief in doctrii 
^3* 304; resemblance dm 

i. 306 

Descent of Man, Ii. 30-112 
Disant of Man^ reference In, to t 
of climate on species, 1. 357; 
viewed by John Morley, i. p 
transmlsston of characters dealt 
in, i. 351; Darwin's work mi, I; 

ii. 384; Sir W. Turner supplies 
for, ii. 37 I Wallace on, li. 9a 

Descent with modification, Wa 
on, I 384 

Desert animals, and protective co 
ing, il 87 

Desii^, Darwin on, i. 393; exan 
of, i, 282 ; Lord Kelvin on, i. v 
Deslongchamps, L., on fertilisttic 
closed fiowem, i. 95 
DesmodtMm gyranst Darwin's ex 
mentson, il 289, j6a, 396, 397, < 
leaf movements, ii. 367, 368 
Development, acceleration and reU 
tion in, I 338-48; floral, i. 98; im; 
ance of, In classification, i. 284; 
of, i. 173 ; sudden changes durii 

Devonshire Commission, re|X>rt 
physiological investigation at i 
li. 416 

Devonshire, flora of, i. 461 
Dewar, Prof., and Sir Wm. Thise 
Dyer, on vitality of seeds in li 
hydrogen, ii. 24j 

Diancliotropism, r. MUllcr’s obsi 
tions, ii, 366, 367 
Dialogue, title of pa|H!r by Asa C 
i, t6g 

Diatomaceoe, l>eauty of, i. 144; C( 
gation in, i. 103, 144 
Dmntra ikalic/riformiSf morpholo 
tendrils, il 343 

Dichaa^ fertilisation mechanism, ii 








INDEX 


Dichogamy, i. 94 ! Delpino op, ii. *57; 
ignorance of botanists of, prior to pub¬ 
lication of F$rtiHs<Uim cf Orchids^ 

ii. 254 „ - 

Dick, Sir T. louder, Survey of Glen 
Roy by, ii. *75 . .. . 

Dickens, potation from, n. 446 
Dickson, Dr., ii. k 6 
Di<ison, W. K., i. 6 
Dicotyledons, Heer on oldest known, 
ii. 239; sudden appearance, ii. 239 
Didslphys^ i. 86 

Digestion, beneficial effect on plants, 
n. 407 

Dillwyn, paper in Gardifun^ ChrenkUt 
ii. 248 

Diluvium, tails of, ii. 149 
Dimorphism, in Cynips^ i. 249, 250; 
Darwin on, i. 222, 224, 229,267, 274 » 
298; difficult to explain, i. 356; and 
mimicry, i. 265 ; in parasitic plants, 

i. 262; Wallace on, i. 265; Walsh 
on, i. 259; Weismann on Sexual, i. 
356; in Cicadas, ii, 90; flowers 
illustrating, ii. 280, 282, 299, 347 -S 3 J 
Darwin knows no case in very 
irregular flowers, ii. 351 ; in Melasto- 
macese, ii. 292, 293; in Limon^ ii. 
320 ; in eight Natural Orders, li. 
282; in Prlmuht ii. 320, 321, 323, 
327, 328 ; apparent cases due to mere 
variability, ii. 384; explanation of, 

ii. 373 ^ 

Dingo, 1. 167 
Dicdiat ii. 272 

Dioeciousness, origin of, ii. 4 *<> 

Diomea^ experiments on, i. 349; ii. 
381, 384, 401, response to 

tttimuli, ii. 51, 394* 395’* CuriiH* ob¬ 
servations on, ii. 384 
Dipsarus^ Darwin on, i. 369 
Dipterocarpus, sinvival tinring gl it i.il 
periotl, 1. 473 

Direct .action, i. i«i, 21 .t, .213 231* i 

ii. 2J5 ; arguments .igainsf, i. 22.?, 
306 ; Darwin ksl 1<» Itelieve lucirt* in, 
i. 214; DarwiiTs tiesire in it to uinlfi- 
cstiinatc, i. 19S; Darwin's untlei- 
e.stinmtl!^, i. 23,S, 3‘X); fads ijrovinp,, 
i* 3Sf^ 3^9! i'aictnuT t>u, i. 207 ; 
anti liybntlity, i. 319; impoilaiu;tM»l, 
39**2; of ptillen, i. 2SO; variation 
.and, i. 3tx) 

Direction, sense of, in animals, i. 38^ 
Disi^ase, Dtibcll ttn (terms tuiti Vr^ftrys 
of, 1. 23s 

Dispersal (see also Distribution), of 
seeds, i. 40, 41b-19; 43^, 44^; 444; 
445 ; of shells, i. 52 
Distribution, Forbes on, i. 52, 53, 95, 
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461; Hooker on Arctic plants, i. 
*55 » and sea in former 

times, I 374, 375; of plants, i. 51-4, 
436; factors governing, i. a8o; of 
shells, i. 96; Thisdton-Dyer on 
plant-, ii, 418, 419; Wallace on, 

1. 118; ii. 17-20; Blytt’s work on, 

ii. II, 17 

Disuse, Darwin on, i. 352; effect of, i. 

87 ; Owen on, i. 203 
Divergence, Hooker on, i. 134; prin¬ 
ciple of, i. 99, loi, 109, 153, 199 
Diversification, Darwin’s doctrine of 
the good of, i. 199 
Dobell, H., letter to, i. 234-5 
Dogs, i. 127,128,158,167,168; descent 
of, i. 387; experiment in painting, ii. 
72; Expression, iL loi; habits, ii, 102; 
rudimentary tail inherited in certain 
sheep-, ii. 382 

Dohm, Dr., visits Darwin, i. 323; 
serves in Franco-Prussian war, ii. 92; 
extract from letter to, ii. 444 
Dolomit Rifft^ Darwin on Mojsisovics’, 
i. 374; ii. 197 

Dumcslic animals, crossing in, i. 232; 
Darwin’s work on, i. 493; ii. 37; 
Settegast on, i. 324; variability of, 

i. 137, 182, 191; treatment in Varia¬ 
tion of Animals and Plants^ i. 168 

Domestication, effects of, i. 131, 134, 
137» 192; 232; and loss of sterility, 

Domcylco, on Chili, ii. 144 
Dominant forms, i. 165, 207 
Don, D., on variation, i, 102; men¬ 
tioned, i. 403 

Donders, F. C,, on action of eyelids, ii, 
100; letters to, 100, loi, 104, loS, 
io8, 109 

Dorkings, power of flight, ii. 54 
I )own, description of house and coun¬ 
try, i, 31 6; Darwin’s satisfaction 
with his house, ii. 244 ; instances of 
vitality of seeds recorded from, ii. 
215 ; method of dctcrmininij plants 
ill, ii. 330; Darw'in on geology of, 

ii. 165 observations on regular lines 
of flight of bees at, ii. 97 

Down (lanugo), 011 human body, ii. 39 
I ii'opmore, i. 66 

Drosi'va, h\ Darwin’s experiments, i. 
309; “ a disguised animal,” ii. 267 ; 
*1 )!irwin’s observations on, ii. 266,267, 
284, 2S9, 320,381, 384, 385,395,396, 
401, 4t)6-8 ; Darwin’s pleasure on 
I M oving digestion in, ii. 398; effect of 
Inorganic substance on, ii. 402; experi- 
nieiits on absorption of poison, ii. 
290 ; Pfeffer on, ii. 400 ; J. vSeott’s 

30 
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{«per oot 3ij» jio; tatpooM to 
stismlit $1; A Jiwmmit, eacpcH- 
ixiaDts OD, it 3S1S; i). r^tm^difiliaf 
axpaiimeot* <»!•&. 385,406, ^ 
Dru0pkvUum^ Yematioo o( 1. 316; 
Damn's work on, li. 397; vrp$p* 
jfAyihm lusiiemkum^ sent br Tait to 
Darwuif il 381; used in Fortucsl 
to hanff ap as fly-papen ii, 381 
Drokiicar mounds, teeos m»n, il 044 
Drummond, J*, on fertilisation in 
ekimmitia ii. 359 

Ducheme, on atavism, i. 317 
Dudes, period of halchit^, 1 . 155; 
^ekloDS, i 87; hybrids between 
fowls and, il 333 

Duft d pe y, goological work of, ii. !36 
DnnoaiL Rev. J., encourages J. Scott’s 
love hr plants, i 317 
I^ung, plants germinated from locust*, 
H. 4 

Dntrodittt, on climbing plants, ii, 343 
Duvtl^Joave, on leat*movement in 
Bryipkythtm^ ii. 365 
Dyer: ice ThUeiton-Dyer 
Dyiiseut^ as means of dispersal of bi¬ 
valves, ii. 38,39 


Eaas, loss of voluntary movement, ii. 
107; in man and monkeys, ii. u; 
rudimentai^ muscles, il. 38; Wallis's 
work on, ii. 53 
Earth, a of the, ii. 7 
Earth-movements, il 113-47; ciuwc of, 
ii. 382 ; in England, ii. *67; relation 
to sedimentation, ii. I 32 ; sulKrrdinate 
j»nrt playc<l by heat in. ii. 133 
Earthquakes, coincuiencc shocks in 
S. America and elsewhere, ii. 114. 
115; connection with elevation, ii. 
167, 221 ; connection with state ol 
weather, ii. 114 ; Darwin tm, ii. 113, 
136 ; in England, ii. 167; frequency 
of, ii. 114 ; Hopkins on, ii. 133 ; in 
Scotland, ii. 115 

Earthworms, Darwin's Imok on, ii. 367; 
p;eological action of, ii. 212-17 t 
influence of sea-water on, ii. 215 ; 
F. Muller mves Darwin facts on, ii. 
362 ; Typkhps and true, i. 114, 115 
Echidna^ anomalous character of, i. 86 
Edentata, migration into N. America, 
ii. i8 

Edgeworth, mentioned, i. 184 
Edinburgh, Darwin’s student-days in, i. 
5 8 ; Hooker’s candidature for Chair 
of Botany, i. 409; ii, 247 
Edinburgh Eeview, article on Lyell’s 
Antiquity of Man^ i, 243; reference 
to Huxley’s R, Institution Lectures, 


i. 147 J Owftti’t article, I lAt 
! 49 , 18$, ^ 
Education, othei oC il 54, je; 

on children of porentr, Il 34 
Mdwardsm, seeds possibly floated i 
Chili to New 2 ^and, I 475 
Sandwich Is. and India, L 426 
356 

Eg^n, Sir P. de M., note on, 11 
Eggs, creation of species os, I 163,1 
means of dispersal of moUuscon, i. 
Ehrenberg, As^nsion 1. plants sen 
i. 414 t on rock-building by Iniua 

i. 164 ; Darwin's wish that he sh 
examine underdays, ii, 319 

Eichler, A. W., on morpholog; 
cruciferous flower, ii. 387 ; on 00 
of vessels os guide to floral 1 
phology, ii. 373; reference to 
E/iUM§d$4fgromm€t il. 393 
Eildon Hills, need of examination 

ii. 1^3 

Elatendie, luminous thorax of, I $( 
Elective affinity, i. 16 z 
Electric organs of Ashes, the resul 
external conditions, i, 306, 307 
Electricity, and plant-movementi 
394 » 395 

Eimmts of Otology^ Wallace's re^ 
of Lyell*i, ii. 39 

Elephants, i. 129 ; Falconer’s work 
i. 168, 169. 205, 236, 227 ; rate 0 
crease of, i, 336; and vartatiun, i. s 
found in gravel at Down, ii. l 
manner of carrying tail, ii. 101, l 
shedding tears, ii. 99 
EUphai (oiwnhu Falconer on, i. 2 
uwen'st cemduct in regani to 
conrr's work on, i. 227, 228,2t2; 
ptimigentits, as iivlex of cTiir 
>•.457 } wrKilly covering of, i. 4 
F, tovitif/Ni, i )wrn an<l nnmencla 
of, i. 227 

Klc\atu»n, in ( hili, i. 18 21, 419; 1 
t)f, i. 84 ; New Zealand and, i. 
cinuinenlal extennion, Hul)sid< 
and, t. 427 ; connection with e» 
quakes, ii, 167 ; e<|ual)le nalun 
movements id subsidence atul, ii. 1 
evidence in Scandinavia ami Pan 
of equable, ii, 173; Hopkins on 
M3* large areas simultaneo 
affected by, ii. 138; d’Orbigny 
siuKien, ii. 119; rate of, ii. 1 
Ki)gcrs on j>arallelis,m of clem 
and axes of, ii, 204; sedimen 
deposits exceptionally preset 
dining, ii. 122; subsidence and 
123, 136, 147; vulcunicity and 
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Elodea canademis, successful American 
immigrant, i. ilS* ^49 . , , 

Emberita hngicattda^ long tail-feathers 
and Sexual Selection, ii. 64 
Embryology, argument for, i. 145; 
succession of changes in animal-, i, 
231; Darwin’s explanation of, i. ; 
of flowers, i. 98; of Pineus, I 204 ; 
Balfour’s work on comparative, ii. 
424 

Embryonic stages, obliteration of, i. 343 
Endlicher’s Genera Plantarum^ ii. 364 
Engelmann, on variability of introduced 
^ants in N. America, i. 431 
England, former union with Continent, 
i* 418 ; men of science of Continent 
and, ii. 15^ 

Eniada seandens^ dispersal of seeds, i. 93 
Entomologists, evolutionary views of, 

i. 176 

Entstehung und der nature 

histarisDun Art, NagcH’s Essay, i. 
373 5 ii. 206, 207 ; Darwin on, ii. 

37 S> 376 ^ , . .. .. 

Environment, and colour protection, n. 
87-8 

Eocene, Anoplotherium in S. America, 

i. 31s J monkeys, i. 206 *, mammals, 
co-existence with recent shells, ii. 222 

Eo%oon, illustrating difliculty of dis¬ 
tinguishing organic and inorganic 
ladies, ii. 171 

Ephemera dimidiatum, Lord Avebury 
on, i. 331 

Epidendrete, closely related to Malaxeoe, 

ii. 28X 

Epidendrwn, Crflger on fertilination of, 
ii. 317; self-fertilisation of, ii. 315,35X 
Epiontolt>gy, I)e Candolle’s term, 1. 354 
JCpipaeiis, fertilisation mechanism, ii. 
263-6 ; F. Muller on, ii. 375 5 pollinia 
of, ii. 270; B, puluatris, fertilisation 
mechanism, ii. 264 

Epithecia, fertilisation mechanism, ii. 
270 

P^quaiorial refrigeration, i. 177 
Equus, Marsh’s work on, i. 377 ; geo- 
grapbicul distrilnilion, ii. 63; in N. 
and S. America, ii. iH 
Erica tetmlix, D.nrwin on, ii. 402 
Erigeron canademe, succesnful immi 
grant from America, i. 115 
Erodium cieutonum, introduced from 
Sj)ain to America, i. 432 ; range in 

U.S.A., i. 432 . .. 

Erratic blocks, in Azores, 1. 427, 

487 ; in S. America, ii. 150; IMrwin 
on transport, ii. 153 ; of Jura, il 148, 
149 ; Mackintosh on, ii. x68; on Mod 
Tryfan, ii, x66, 167 
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Errera, Prof. L., letter to, ii. 4x3-4; 
and S. Gevaert, on cross and self- 
fertilisation, ii. 413 

Eruptions, parallelism of lines of, with 
coast-lines, ii. 142 

Eryngium maritimum, bloom on, ii. 
411 

Eryihrina, MacArthur on, ii. 255; of 
New S. Wales, ii. 354 \ sleep move¬ 
ments of, ii. 411 

Erythrexylon, 1. 83, 88; ddmorphisni 
of sub-genus of, ii. 351 
Eschseholtzia, crossing and self-fertility, 
ii. 352, 356, 358; Darwin’s experi¬ 
ments on self-sterility, ii. 347 ; F. 
Muller’s experiments in crossing, ii. 

Ew^richt, on lanugo on human embryo, 

Escomie, F. , on vital^ of seeds, ii. 

245; see Brown, H. T., ii. 21 
Esquimaux, Natural Selection and, ii. 33 
Essays and Rtvims, attitude of laymen 
towards, i. 186 
Eternity, Gapitche on, ii. 444 
Ethericfee, R., President of Geological 
Soc. (1880-81), ii. 169 
Etna, Sir Charles Lyell’s work on, i. 

125 ; ii. 137 ; map of, ii. 131 
Eucalyptus, species setting seed, i. 445 ; 
mentioned, ii. 398 

Euonymus europaus, dispersal of seeds, 

^a.349.3^ . ^ 

Euphorbia, uteemn on roots of, 11. 434; 

E, peplis, bloom on, ii. 411 
Euphrasia, parasitism of, ii. 374 
Europe, movement of, ii. 138, 140 
Eurybia argophylla, musk-tree of Tas¬ 
mania, an arborescent Composite, i. 

<63 . . u 

Evergreen vegetation, connection with 
humid and equable climate, i. 493 
Evolution, i. 37-399 ; Darwin’s early 
views, i. 37 ; fossil Cephalopods used 
by Hyatt as test of, i. 340; Huxley’s 
lectures on, i. 129-31 ; of mental 
traits, i. 351 ; F. Muller’s contrilm- 
tions to, i. 383 ; N’ageli's Essay, EnU 
stehung und Begriff der Naturhiston- 
schen Art, i. 272, 273; ii. 206, 207, 
375,376; Palaiionlologyas illustrating, 

i. 375 ; Romanes’ lecture on, i. 370 J 
Saporta’.s belief in, i. 392; unknown 
law of, i. 208; of Angiosperms, 

ii. 239 ; of colour, ii. 59 > and death, 
ii. 444,445 ; I leer opposed to, ii. 239 ; 
t)!" language, ii. 45 5 Lyell’s views, 
ii. 39 (see also Lyell) ; Turner on 
man and, ii. 105 ; Wallace on, ii 
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£w«rt« Pf<£ C*, on Tel«s^» ii 359 
Sxamm, diiicKjrpliism o( U. ^5 
£xperimenti» bottnicil, i. aiS, ai9$ 
11. Ij4j Tagetmeier’s on pigeons, i. 
333-^; time expended on, I. aox 
]Bjc|»essioa, queries on, I 387; ii. 98- 
1X3} Bell on anatomy of, ii. ^ ; 
Darwin at work on^ U. 332 
ExfmsioH 0f iU Em0iiPHt^ Wallace's 
rerlew, U. xio 

Extasnoal conditions, Natural Selection 
and, i. 30a See also Direct Action 
Extinction, behaviour of species verging 
towards, i. contingencies con- 
cmed in, 1. zty; Hmer om u 
t 671 races of man and, I x68 $ Pro- 
boae^ea i^«>glng towards, i. 207; 
St Helena and examj^ of, i. 167 
Eyebrows, use of, i. 350 
Eyes, behaviour duxw meditation, Ii. 
104; contraction in olind people of 
muscles of, ii. xoo; children's haHt 
of rubbing with knuckles, ii. xoS; 
goiged with blood during screaming, 
n. 98-100; contraction of iris, li, 
104, 105 ; wrinkling of children's, 
ii*40 

Fabm, J. H., letters to, i. 385, 386 
Fac/s emf Arptm$nis far Dartvm^ 
transition or F, Mttller's Fiir Dar- 
tww, i. 364, 3x2; delay in publica¬ 
tion, H. 353; sale, h. 356; un¬ 
favourable review in Athinceum. ii. 

Fairy nngs, Darwin compares with 
fungoid diseases in man and animals, 
ii. 445 

Falconer, Hugh, biographical note, i. 
?S2,253 ; article in Nat. Hist. Fevinv. 
i, 206, 207, 232; Darwin’s Copley 
medal and, i. 247; Darwin’s criti¬ 
cism of his elephant w’urk, i. 207 *, 
Darwin’s regard for, i. 206, 253; 
Forbes attacked by, i. 414; his 
opinion of Forbes, 4x2; goes to 
India, i, 4x4; Hooker’s regard for, 
i» 253 5 letter lo Darwin, i. 205-6; 
letter to Sharpey, i. 252-6 ; leltors 
to, i, 206-11, 227.9, 244, 256-8, 
4 S 4 » 45 S » letter to Athaueum^ i. 

239-41, 473; 
on Mastodon andium^ i. 227; on 
Mastodon of Australia, i. 22S; on 
elephants, i. 168, 205; Owl-u and, 
210, 1. 226, 227; on phyllotaxis, i. 
208 ; on Plagiaulax, i. 210; speccli 
at Cambridge, i. 211 ; Memoirs, 
11.9 

Falkland Islands, Darwin visits, i. 15, 


X9; J^Untj sp. in, 1 4 
coloured female hawk, u. w; on; 
of subsldecice, il. X95; strem 
stones, i. 169 

Fanciers, use made of Selection by, 
Jt94 

Fantails: see Pigeons 
Faraday, 1 . 90 j memorial to. 1. 315 
Fwrmma, dimorphism, ii. 335, 354 
Farmer, Prof. J. B., and S, E, Chandk 
on influence of excess of CO, on an 
tomy of plants, ii. ax 
Faroe IsUmds, vulgaris y 

I. 102 

Farrar, Canon, lecture on defects 
Public School Education, ii. 441, ijj 
letter to, ii. 441-3; 

Farrer, Lady, ii. 394 
Farrer, Lord, biographical note, L 39 
394! interest In Torbltt’s pots 
experiment, 1 373 ; letters to, 1393. 
H. aia, ai3, 373. 379-81, 383, 38 
388, 393-4, 409; on earthworms, 
313; observations on fertilisation 
Fasst/fpra^ ii* 357* 358 * rccollectioi 
of Darwin, ii. 393; seeds sent t 
»». 9*. 358 

Fawcett, H., bkigrophical note, i. i8t 
defends Darwin's arguments, i. 19^ 
letter to, i. 194-6 J letter lo Darwii 
i. 189.90 

Fear, expression of, ii. 103 
Felts, range, i. 402, 403 
Fellowships, discussion c»n nlmlition 
Prize-, It. 442 

Felspar, segregation i»f, it. 204, 205 
Females, mcKiilicntion for protectio 

85 

Fcftlaml, l\nt and Fteitnt, !>y Milli 
and Skrrtthby, ii. 241 
Fergussfm on Datuini ni, i. 297 
Fernamlo Pti, plants of, 1, 465, 477 ; i 

S, 25 

rerns, Scidl on spotrs, i. 219; D.irwin 
ignoranee <»f, ii 381 ; vaiiabilit 


** passes nil IxMitids," ii. 381 
Fcnier, Dr., groundless eh.irge biougl 
against, for infringement of Viv 
section Art, ii. 4^7-9 
I'erlilisntion, ;»rtieies in Cat dc tier 
Ckronidt, i too ; (if llowers, li. 25; 
266, 283-6, 302 28 ; n. Muller’s woi 
on,i. 383; 11,383;and sterility, i. 22*^ 
Darwin fascinated by study of, ii, 419 
diflerent meelmnisms in siuite genut 
ii. 393; travelling of reprcKluctiv 
^ cells in, ii. 76 

Fertilisation of orchids, Darwin’s wor 
on, i. 281, 282 ; paper by Darwin i 
Gardeners^ Chroniat on, i. 154 
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FirtUisation of Orchids, Asa Gray’s 
review, ii. 313; Hooker’s review, 
ii. 290, 291 ; description of Acropcra 
and Catasetum in, li. 306, 307; H. 
Muller’s Befruchtun^ cUr Bmmn, 
the outcome of Darwin’s, ii. 382 
Fertility, Natural Selection and, i. 295 5 
and sterility, i. 137, 138, 295; 
Primula, ii. 310 ; Scott on varieties 
and relativ^ ii. 329 
Festuca, ii. 278 

Figs, F. Muller on fertilisation of, 

e. 3 <^ 

Finmark, Bravais on sea-beaches of, 
ii. 176, 183 

Fir (Silver), Witches* brooms of, ii. 422 
First Principhs, Spencer’s, ii. 442 
Fish, Pictet and Humbert on fossil, 
ii. 160 

Fiske, J., letter to, i, 333-4 
Fissure-eruptions, ii, 227 
Fitton, reference to his work, ii, 231 
FitzRoy, Capt., and the Bic^h voyage, 
i. 8, II; writes preface to account of 
the voyage, i. 39 ; Darwin nearljr re¬ 
jected by, i. 194; letter to 

i. 129 

Fla^llctrla, ns a climber, ii, 342 
FlahauU, on the ^>eg in Cucurhita^ ii, 
427, 428 

Fleeming jenkin, review of by : 

see Jenkin 

Flinders, M., voyage to Terra Attsimlis 
by, i. 4-14 

Flint implemeulH found near Bedford, 

ii. 190 

Flints, nbundnnce and derivation of, at 
Down, i, 34, 35; ii. K)5 ; Darwin mi 
their u])nght position in gravel, ii. 

165-6 

Floating ice, Dai win on ngeiicy of, ii. 
164S ; j. (leikie un<lorcstiniatcs Jts 
import .met*, ii. 170; transporlfiig 
power t>f, ii. 14S 9, 153, I()S 
Flora, Darwin’s idea of an Ulojiian, ii. 
374 ; II<»oker’« Mdieine for a, ii. 279, 
37.?*5 t Hooker’s work on 'rasum- 
nian, i. 199 

Flora antiiritiaty Hooker's, i, .tO, 67, 
404, 405, 410, 420 
Flora fossiih an tit a, 1 leer’s, ii. 239 
Floras; N. Ainerii'aii, i. 170, 429-35 ; 
Arctic,!, 155 ; British, i. 99 ; Colonial, 
i. 260; Furope*an, i. 170; French,!, 
ICX); Greenland,!. 155; Holland, i* 
100; India, i. 86; Julian, i. 170; 
New Ze.ahmd, i. 95, 100 j distribution 
of, i. 53, 54 ; of islaiuls, i. 241,404*7 *, 
local, i. 105, 107 ; tabulation of, i. 
99-100, 107 


Florida, A. Agassiz on Coral reefs, ii. 

*97 ; Coral reefs, ii. 147, 197 
Flourens, experiments on pigeons, ii. ' 
110 

Flower, Sir William H., Letter to, i. 
251; on muscles of the os coccyx, ii. 

37 

Flowering plants, possible origin on a 
Southern Continent, ii, 22, 26; 
sudden appearance of, ii. 20, 21, 26 
Flowers, at Down, i. 36; Darwin’s 
work on forms of, i. 3^ j monstrous, 

i. 142; morphological characters, ii 
273 •, ii. 248, 249; leguiar and irregu¬ 
lar, L 98; cross-fbrBriKttiDn in In¬ 
conspicuous, ii. 414; ignorance of 
botanists on mechanism of, ii. 254 

Flowers and their unbidden Guests, Dr. 
Ogle’s translation of Kernel’s SchtUz- 
mittel des Pollens, ii. 392, 413 
Flying machine, Darwin on Popper's 
proposed, ii. 444 ' 

Folding of strata, ii. 145 
Foliation and cleavage, ii. 199-210; 
reference by A. Harker to work on, 

ii. 199 

Foliation, aqueous deposition and, ii. 
207, 209 J Darwin considers his ob¬ 
servations on cleavage less deserving 
of confidence than those on, ii. 200 ; 
Darwin on, ii. 200, 204; parallelism 
with cleavage, ii. 203, 208, 209 ; re¬ 
lation to rock-curvature, ii, 208 
Food, as determining number of species, 

i. 29J 

Foraminifera, ii. 232 
Forbes, D., ii. 201, 202 ; on the Cor¬ 
dilleras, ii. 144; on elevation in Chili, 

ii. '139; on nitrate of soda beds in 
S. America, ii. 141 

Forties, E., biographical note, i. 52; 
on flora of Azores, i. 411 ; on Cham¬ 
bers as author of the Vesli^es, i. 49 ; 
on continental extension, i. 484; 
Darwin opposed to his views on 
continental extension, i, 234; Dar¬ 
win’s opinion of, i. 78, 95 ; article 
on distribution, i. 51 ; ii. 223; on 
continuity of land, i. 172 j on plant- 
distribution, i. 408, 461; intro¬ 

ductory lecture as professor in Edin¬ 
burgh, i. 78 ; on former lower exten¬ 
sion of glaciers in Cordillera, i. 477; 
lecture by, i. 53, 7S; letter to 
Darwin from, i. 52-5 ; on Madagas¬ 
car insects, i. 282 ; on post-Miocene 
land, i. 411; Polarity theory, i. 77 » 
84, 128, 305; ii. 230; on British 
shells, i, 100 ; too speculative, i. 412 ; 
on subsidence, i. 56 J visits Down, 




470 


INDEX 


L6S9 menikmd^ i* 4141 ii. 1191 
ro>itl medid itwwd^d to, II. lit; 
fimy on ooaMetion between oie* 
tHbotki) of existing ftmns end Hors 
of the British Isles snd geological 
changes I Sh 4 /^» li> ^33 
Forbes, H. O., on il 99a 

Force and Matter, Huxlw on, L 155 
Foiel, Attg., on anU and beetles, it I 7 > 
19; antbor of Z*s jFmrm$t di h 
Smw^ ii, II t letter to. ii. n, is 
Forfiushire, Lyell onglaciers of, 11 , 181 
FormsrfFUmen^ De Candolle's i^ticism 
of Daxwin's, i 369; homomorphic 
and heteroasorphk unions described 
In, it 310 

Fors^*Ms|or, soolo^cal expedition 
to M ada g mcar, t 434 

Rnnm, Huxley’s article 
on FoMtivism, t 313} Romanes on 
Eirolution, t 370, 371 
Fossil Cephalopoda, Hyatt on, i. 338 
Fossil corals, ii. 19a, 197 
Fossil plants, sm^l proportion of, i. 
X35; of Australia, it 26; sudden 
appearance of Angtosperms indicated 
by, it 20, 21 

Fossil seeds, supposed vivification of, 
ii* ^4 

Fossils as evidence of variability, 1 4a 
Fournier, £., De la Fecundation dans 
les Phan^rogames, il. 375 
Fowls, difference in sexes, ii. 88; 

spurred female, ii. 62 
Fox, tails of, used by Esquimaux ns 
respirators, 1. 359 
Fox, Kev. W. Darwin, ii. 132 
Foxglove, use of hairs in flower, ii, 380 
France, edition of On\in in, i. aoo; 
opinion favourable to Darwin’s views 
in, i. 259 ; birth-rate, Ii. $0 
Franco-Pruhsian war, opinion in Eng¬ 
land, i. 324; it 92 ; Science re¬ 
tard^ by, ii. 92 

Frank, A. B., biograpbical note, ii. 
426; Darwin's admiration for his 
work, ii. ij,26 

Franklin, Sir J., search expedition, i. 

58 

Fraser, G., letter to, ii. 94-5 
Fraser^s MagazUte^ article by Hopkins, 
1 * I 53 > If 59 » article by Gallon on 
twins, i, 361 ; Huxley on review in, 
i. 156 

Freemasons’ Tavern, meeting held at 
(1872), it 442 

Freewill, a preordained necessity, i. 192 
Freke, Dr., paper by, t 175 
Freshwater, Bee-orchis at, ii. 263 
Freshwater fauna, ocean faunas com¬ 


pared with, t 233; poverty <£ 

2331 preservation of, i. 143 
Friendly Islands, rats rejpuxled 
game, it 154 

Fiingillldoe, colour and sexual selectlo 
it 7! 

Fropa, article on spawn of, t 284; i 
Mtlller on. i. asa; salt water ai 
spawn of, t 418 } frosen in glacier 
il. 16 

Frtdcs, brlrtt colours of, it 348 
FhtmSf variation in, I. xoa 
Puegia, plants of, t 405-8,426 (see ali 
Tferra del Fuego) 

Fktmtria {C^iydaHs) dmdmiaiu^ Mo 
on tendrils, it 343 
Fumariacese, croa- and self-ferttllsatio 
It 373 5 morphology of tendrils, 1 
343 

Funafuti, Darwin’s theory support! 
by retulti of boring in coral islac 
of, it xp9 

Fungoid diseases, Darwin on, ii. 444 
Fungus, effect on roots and shoots, i 
432 

Fiit Darwin, F. MUlIcrV, i. 263 (m 
Facts and Arf^nmtntt far Darwin) 
Darwin quotes, it 263; Hooker 
opinion of, ii. 357 ; publication 0 
it 9a 

Furre, seeds and seetllings, u 148 

Galafaoos Islands, visited during th 
Btagli vnyngf, i. 26 j birds o 7 , i 
412 ; character of njiccics of, the b« 
ginning of Darwin’?* evolutionnr 
views, 1. 37, 38, 119 *, distribution c 
animals, t. 40, 52 ; dtstribuiitm c 
nlaniM, i. 40 ; fltira of, i, 401. 402 
I looker on plants of, t. 426; ii. 9 
insects, it 122 ; craters, ii. 126-9 
fissure eruptions in, ii. 227 ; rettriclei 
fauna, ii. 19: Sandwich island 
and, ii. 227 ; mibsidence in the, li. 19| 
(ialashiels. terraces near, ii. 187 
Gafaxiau dislributton of, ii. 16 
Ganinacca\ Blyth on, ii. 80 ; colour of 
ii. 71, 86 

Galls, artificinl prcnluction of. i. 250 
it 425-7 ; Cvnif^ nnd. i. 250; hy 
brids and, i, 261 ; WnKli <in willow- 
i. 261 

Callus bankh'ii^ ii, 85, 88 : colour oi 
wings, ii. 68 ; colour and environ¬ 
ment, it 87 ; wings t>f, it 80 
Galtoii, F., experiments on transfusion 
of blotxl, i. 319, 362; letters to, t 
360-62; ii. 41, 43. 44, 108, 214, 
2x5 ; letter to Darwin from, i. 129; 
on twins, i. 361; on variation, i. 199 
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on heredity, ii. 43 5 
and its development, li. io8; on 
prayer, ii. lo8 ; proposal to issue 
health certificates for marris^e, ii. 50 
Game-cock and Sexual Selection, ii. 58 
Gamlingay, lilies-of-the-valley at, i. 67 
Ganoid fishes, presentation in fresh 
water, i. I 43 » 4 ®^ J 
Gapitche, A., letter to, 11. 4^;5 
Gardeners^ Darwin s article 

on fertilisation, i. too; Darwins 
opinion of, i. 186; Datwin’s experi¬ 
ment on immersion of seeds in salt 
water, i. 417. 4*9 J «-*^icle on Orchids, 
i. * 54 } Harvey on Darwin, i. 141; 
Rivers^ articles, i. a79; Wallace on 
nests, i. 283; Darwin’s index, ii. 
378 

Gardner, G., Travels in the Interior of 
Brazil, 478 

Gartner, on AquiUgta, i. 80 ; experi¬ 
ments on crossing and variation, i. 
86, lOT, 138, 218, 221, 287, 288, 
450; ii. 271, 309, 3 ; 5 » 3601 on 
Pnmttla, ii. 3^5 J Verbmum, n. 
271, 309 ; Darwin’s high opinion of 
his Bastarderzeugunff, li. 34 © Bea¬ 
ton’s criticism of, ii. 269; on self¬ 
fertilisation in flowers, ii. 3x4 J 
tionecl, ii. 255, 30^* 3**».324 
Gaskell, G. A., Letter to, ii. 49 . So.. 
Gatke, on Heligoland as an Otmtho- 
lomcal Obsn^atory, i. 285 
Gaudry, A., Ciologie de PAtttquef n. 
23s; letter to, ii. 235.6; note on, 
ii. 235 ; on Pikermi hissils, ii. 236 
Gay, on li?;.irds, I 24 
Gazartia/i\* 

Gegenbauer, as convert to Darwmism, 
i. 257 ; views on regeneration, i. 363 
Geikic, Sir A., on age of the 
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Gestation of hounds, 1. 154 

Gibraltar, elevation and subsidence of, 

1.48 

Gilb^, Sir J. H., letter to, ii. ai6- 
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climatic changes since, i. 457; ii. 
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on ice-lake theory of Aj^sis an< 
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tioned, ii. 282, 2.S0, i'x#. 4.14 
<»ray, .Mis., ii. 3S5 

Gray, ]. 1*'.., laographicfil note, i. 84; 

and liiitMi Muu'uni, i. 84 
Givntcht llnppinesH priniiplf, i. 327, 
32 « 

Clrt'hes, as sct'd-ratci's, 1. nO 
Greenlmni, al»scnce of Aictir la’gnnii- 
nosiv, i. 469; connection with Nor¬ 
way, i. 471 ; tiora of, i. iSS» 4f’5t 
460, 469, 470 ; introduction of plants 
by currents, i. 468 ; as line of com- 
municAlion of alpine I'lints, i. 443 ; 
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crossing, ti. 372 

Henslow, Miss, mentioned, i. 65 
Herbaceous orders, in relation to treei 
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commingling of tcmjieratc and tro¬ 
pical plants, i. 472; tortoise of, 
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U. t^; on glaciers In Yorkshire, Humming-birds, agents of fertillsi 

ib 156 j notice in Gat'dentri Chpvni' ii. 357. 383 
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123 *, Riley's work on, ii. 385, 386; 
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Interglacial periods, Darwin on evi- 
dence for, li. 167, 168 
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i. 134 ; comparison of age of 
tlnenu and, li. 331 ; former gn 
extension of, ii. 19 
Island U/i, I>arwins criticisa 
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to, il. 29 . . V . c 
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ii. 148, H 9 f 
Jussieu, A. de, i. 77 
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Kelvin, Address at the Uritish 

Association Meeting at Edinburgh 
(1870, i. 339* geological time, 
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lAnd-shells, dispersal of, i. 441 ; ii. 5, 
13, a8, 29 ; of glacial pcricMl, i. 93 • 
modification of, i aoi 
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(see also Barnacles) ; fossil, i. 97. 
nomenclature of, i. 68-70 
ZepidodendroH^ i. 86; ii. 219 
Lepidoptera, Sexual Selection in, i. 357; 
n. 60; breeding in confinement, 
ii. 96 ; F. Muller on mimicry in, 
ii. 91 ; protection afforded by wi^s, 
ii. 67; want of colour-perception, 
ii. 66; Weir on apterous, li. 6^ 
Zepidosiren^ reason for preservation of, 

'43 .. ^ 

ZiptoteSi 11. 82 

Zeschenaultiay fertilisation mechanism, 
ii. 257, 258; self-fertilisation of, ii. 
258, 259; Z. hihba^ fertilisation 
mechanism of, ii. 2^; Z. f^mosa^ 
fertilisation mechanism of, ii. 258, 
261 

Usauereux, L., biographical note, i. 
2w i convert to evolution, i. 260} on 
Coal floras, i. 260 

I.euckart, convert to Darwin’s views, i. 
257 

Lewes, ( 1 . IL, letter to, i., 306"8. 
Lewy, Naphtali, letter to Darwin 
from I i. 3^5 i 366. 

Lias, cephalopods from the, i. 340 
Life, Bastian’s book on the beginnings 
of, i. 321 ; mystery of i. 302; origin 
of, i. 140, 164, I 73 » 4 ^^; ^71; 

prinri[)lc of i. 273 ; bearing of vitality 
of seeds on iiroblem of, ii. 245. 

Light, action on plants of flashing, ii. 

43 *.. 

Lima, Darwm visits, 1. 20 
ii. i(J2 

lAnaria, pcloria as reversions, ii. 335 
Lindley, biographical note, ii. 243; 
Hooker’s //mr of, i. 88 ; and Royal 
Medal, i. 88; ii. 231; Vtgttahle 
Kin)^dom by, i. 83; on Acroptra 
and ('/0nj!0ra, ii. 282; Ilarwin on 
his classitication of orchids, ii. 281 ; 
letters tf), ii. 243, 244, 276, 280; on 
Mclastomaceit, ii. 293 ; on orchids, 
ii. 274, 278; Hooker reviews Dar¬ 
win’s Orchid l>ook in style of, ii. 

290 ; mentioned, i. 83 ; ii. 230, 290, 

291 
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Silurian species, i, 116 - ^ 

Link, on Alpine and Are^ l 
466 

LinnKus, i. 45 , 

Linnean Society, Bentbanfs address, 

i; ' 299 . 3i6i,_ 349? 

Collier s picture of Daiwm in roc^ms 
1- 399; I>arwin’spam#-e>nZta5it!?^ 

i. 223,228; Darwin advisesr?ale» 
give his views on spediea 

182; 

papilionidse, i. 263 . ^ , .a* 

Linnet, a migmtoiy birt^^m.' 

Zinope^ E. Hackel on, ii. 

Zinum, Darwin’s worfe on, 4 - S2%i 
228 ; il 314, 347 5 dim^pliW ^ ii. 
jio; interaction of pollen and stigma, 
li. 313 ; mucus in seeds of, E 3^ - 
Zinum davum, i. 228 ; ZU 

graomiflorumy two form? of, fl. 2171, 
272; Z* Z^wisn^ expeitmenls 

ii. 323 ; Z. tri^numy i. 228 j Z* 
usitaHssimumi circumnutation of, il 


345> 346 

Lister, Lord, on spines of Hedg^jog,* 
il 106 

Zistera^ fertilisation of ii. 265, 373, 
419; Z. cordafa^ fertilisation of, ii. 
270 ; Z. ovata, fertilisation of, ii. 270 
Litchfield, Mrs. (see Darwin, Henrietta), 
i. 178, il 2, 4, 251 j criticism of 
Huxley, I 216, 238 
littoral shells, glaci^ period au^ i. 92. 
Liverpool, Brit. Assoc, meeting at 
(1870), I 322 

Livingstone, D., on the distribution of 
thorny plants, i. 308. 

Zohelia^ Darwin’s experiments on, n. 
352; fertilisation mechanism of, ii. 
258-262, 311; fertility of, il 309 ;Z. 
fulgensy Scott’s experitfients on, ii. 
321 

Lochaber, Parallel Roads of, ii. I 7 i "93 
(see also Glen Roy); evidence of 
ice-action, il 178 ^ ^ 

Lochs, Laggan, ice-action in, ii. i 79 » 
193; Roy, Darwin disbelieves in exis- 
tence of, ii. 182; Spejr, shelves of^ 
179J; Treig, ice-action in, il 182,186, 
189' 190, 193; Milne’s account of, 

«• 178 . r • 

Locust grass, germination of, 1. 303 
Locusts, blown out to sea, ii. 4 5 pl 3 >nts 
from dung of, ii. 4 

Logwood, leaf-movement ot, 11. 411* 
412; see Jffatnatoxylon 
Zoiselmria procumbensy i. 433 
London clay, supposed germination of 
seeds from, ii. 245 


31 
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L0$d^ Dtrwin’t oplnioa of, 

i* U6; oorretpondence between 
Owen end editor in reference to 
Chigtfh ii. 377 

Longchamps, L. de, on crossing in 
Graminese, ii. <54 

Longevity. Darwin on animals’ and 
man's, it 444 

Lonsdale, W., biomphical note, ii. 
X50; mentioned, it. lai, 150 
fmiliiation of, ii. 375 
XJpkura vUlkiHi^ colour of, ii. 87 
1.^ nature of, ii. 168, 169 
Love, evidence of existence low in 
scale, il Kt 

Lovdn. S. L., translation of paper on 
Clmpedes, il 125; mentioned, I 
75 

Lowe. R. T.. on Madeira, L 100, 4S5 
Loweu, Prof., on custom in Italy of 
shaking head in affirmation, il ! 11 
Lowland plants, ascending mountains, 

I. 63 

Lowue, B. T., on anatomy of blowfly, 
il 94 

Lowness and highness, I 76, 77, 115, 

116, X65, JQO 

Lubbock, L^y, I 304; ii, 256 
Lubbock, Sir j.,see Loid Avebury 
Lucas, Dr. P., on tendency to vsry 
independent of conditions, 1198 
Ludwig, F., letter to, il 417, 4x8 
ZumdHcus, ii. 362 (see also Earth¬ 
worms) 

Luminosity in animals, i. 306, 307; 

result of external conditions, i. 306 
Zupinus, Darwin’s experiments on, ii. 
37 t 

ZuMula, ii. 401 

ZychnU dioica^ structure of flower, ii. 
308; sets seed without pollen, ii. 
3 ^ 

Zyeopodium^ variation in, i. 41 
Lyell, Sir Charles, biographical note, 

II. 117, 1X8; Antiquity of Afan, i. 

47X; il 32, 36 ; on Barrande,i. 83 ; 
cautious attitude towards Onffin of 
Sfecies, I X87, 196, 239, 241, 24{; 
11. 311; cautious judgment of, i. 456 ; 
on Cetacea, i. 272; Copley medal 
awarded to, I 80, 1x3, 1x4, 445 ; ii. 
231; on continental extension, i. 93, 
426, 427 ; controversy with Owen, i. 
? 38 » 239, Darwin’s pleasure in reatl- 
mg his I 15, 16 ; on distribu¬ 

tion, x- 51 ; Falconer and, i. 239- 41, 
473 f German opinion of, i. 32^ ’ 
on immutability, I 43; interest in 
celts, 1. 454 J letters to, i. 28, 20, 
97 » 125, X27-9, 132-4, 136, 137, 


i 40 - 43 » * 5 *> 154-^ 167-73, locH 
203, 236, 243, 271, 273, 284, 2i 
300, 336. 337 . 427. 428, 4i 
47 ^» i>‘ 4 . S» 30, X17-31, 133.., 
I 45 » 148-51, X53, 154, I 57 H 
164.165,173,174,181-96,204-9,21 
6.2^-9, 237, 338,244, 24S;fitb 
to Darwin from, I 31, 90-93; 
239, 230; map of 1 ertiary geogrto 
by, I. 48; on muUUlity,! 
ptngenesis, I 301, 

I. 305 ; on Ramsay’s thsc 
of lakes, 1252 ; urges Darwin to pu 
hsh his views with those of Wallt< 
I 119, 120 j visits Down, I 50 6 
d. 163; work in France, I 'i8i 
address to Geological Society. ' 
228 ; atUcked by Owen in I 
Amatomy of H 37* 

criticism of Murchison, «. 229; < 
craters of denudation, Ii, |3< 
Darwin’s indebtedness to, ii, n; 
death of. li. 240 j death of his iaths 
II' «P opposition 

Evolution. 11. 39. 118; on glaciers 
Porfarshirc, ii, i8x ;on glacialpcric 
in S. hemisphere, ii. 163 j wrn 
licrchel on volesnic islands, ii. 
on icelierg action, ii. 178; m- 
morial in Wesiminnier Abbey, i 
238 » 339 ; on Parallel Roads of Gl< 
Roy. ii. 17a ; as founder of school« 
Geology, il X17 ; second visit to tl 
Uniteil .Slates, ii. 225 ; trip to Wale 
il* X94 J mentioned, i. 27, !8s» 30 C 
n. 343, 373 ^ 

Lyell, Latly. letter to, i. 84-5 ; li. ia5-< 
187, 188; translation of paper fc 
Darwin, ii. 125, 128; visits Dowi 
*• 5^1 ^5 J mniiioncfl, i. 28-30; i 
x8a 

Lynch, K. L, ii. 412, 414 
Lythracew, dimorphism in, i. 219 

croNH-fertilisation of 1. 222 
D.irw’in's wnik on, i. 494 ; ii, ^3 
419; trinuuphisin of, ii. 29<), 349 

/.. hy\sopifoiium, r.in^;r of, i., 431 

11. 2t/u ; /. %ttlhafio dimorphism ol 
I. 2iy ; D.uIVin's Work on, ii. 290 

Ma<*acas, Owen on, i. ao6; J/ 
StUnus^ munc as a protection, ii, 91 
Macahster. Prof. A., 11. 

Macarthur, .Sir W., on Krythrina, ii 

^254. 255 

Macaw, licaiuy of plumage, i. 325 
McCIennan, on iirirniiive man.'i. ^15 
MacCuIloch, on Glen Turret, ii. 179 
on metamorphic rocks, it, 206; or 
I arallcl Roads of (ilcn Hoy, ii. 172 
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M*Donn«ll, Darwin on work of, i. 178 
MacgilUvray, reference to his Bistory of 
British iirdsy ii. 83 
Machetes pugnax, polygamy of, ii. 69 
Mackintosh, D., biographical note, ii. 
167 ; on boulders of Ashley Heath, 
ii. 168; letters to, ii. 166, 167, 170, 
171 ; on Moel Tryfan, ii, 166; on 
sources of erratic blocks in .England, 
ii. i68 

McNab, Prof., J. Scott and, i. 2I7; 

ii. 319 ; mentioned, ii. 308 
Maerauchema, skull of, i. 

Madagascar, existence of insects capa¬ 
ble of fertilising Angreecum in, i. 282; 
fossil Hippopotamus of, i. 454; Owen 
on fauna of, i. 242, 243; plants of, 

i. 489; ii. 25, 27; former extension 
of, ii. 19; as a geographical region, 

ii. IS } Viola of, ii. 25 

Madeira, birds of, i. 484 » 4 ^; British 
plants compared with those of, 
1. 492; Canary Islands formerly 
connected with, i. 480; flora of. i. §2, 
X43» 407» 4*0, 480. 482, 485; in¬ 
sects of, i. 167, 483, 485 J ii' n, 67; 
land-extension, of, i. 427, ii. 135; 
land-shells of, i. 92, 483; Lowe on, 
i. 100; Tertiary plants of, i. 445, 4825 
elevation of, ii. 136 
Maer, the home of the Wedgwoods, 


i. 28, 29 

Magellan Straits, H.M.S. Beagle in, 

i. 16, 17 

Magnus, review by Krause of his work 
on colour, ii. 47 
Magpies, pairing of, ii. 6$, 74 
Mahon, Lord, compliment to Darwin, 


ii. 229 

Mahonia^ natural crossing of, ii. 383 
Maillet, evolutionary views of, i. 280 
Maize, hybrids of, i. 285; ii. 314: see 


also Zea 

Malaxca?, and Kpidendrere, ii. 281 
Malax is ^ course of vessels in flower, 
ii. 275 ; fertilisation of, ii. 272 
Malaxis palmiosa, epiphytic on Sphag¬ 


num, i. 474 . , 

Malay archipelago, Darwin on Wal¬ 
lace’s booK on, i. 271; ii. 142-4 J 
translation hy Meyer of Wallace’s 
book, ii. 358 

Malay region, glacial epoch and the, 
i. 116; Wallace on butterflies and 
j)igeons of, i. 263, 265 ; ii. 32 
Malpighiacece, degraded flowers of, 
i. i77; Rrythroxylon included in, 


i. 83 ; ii. 283 

Malta, Forbes on geology of, i. 411 
Mai thus, Darwin derives help from 


readhif, i ngj 
*53; misciMiersto 

Mahja, ii. 4n . , 

Mammae, as rudimentaiy' 
man, ii. 38 ^• 

Mammals, alteratkwi i. 

343 5 Australian dayo-,- i 135^ jm; 

birds compared Wit^,. "1)^^ 

classification, L 2^] 
i. 439, 461; tas of 

changes, i. 457 ,}, as 
between iagtod 
sin(» Glasial p^Kiod; 
house’s Ba^al Bestoey i 448; 

Glacial pjsriod and iu. 

*3 ; ori^ and il 14 

Mammoth (Bog), i. 

Mammoth, Darwin’s eagerness te-15^ 
Icct bones of, L 15 j 
i. 205 ^ 


Man, ii. 30112," antiquity 
Antiguity of Mm^ and Lj^l, 
pd apes, i. 237, hr^ o| 
i. 337 1 criticism of Lyefl’s 
on, i. 272; Huxley’s bo^ em, i 
237, 238. 242, 274 j McGleaij^ on 
primitive, i. 315 ; and Natu^ S^- 
tion, i. ,277 ; origin of, i. 2381 239 j 
races of, i. 168, 284; selection by 
Nature contrasted with selection 

i. 268 ; slow progress of, i. 260, 261 ; 
Darwin on Vmlace’s paper m, 

ii. 33 f descent of, ii. 30-55; ears o^ 
ii* S3> *07 1 geological age of, ii. 36, 
37; and geological classification, 
ii. 220 ; hairiness of, ii. 39; mtio- 
duction of, ii. 220, 221; rank in 
classification, u. 33, 36; Turner on 
evolution of, ii. 105; Wallace on 
evolution of, ii. 31, 34-9 

Mankind, descent from single i. 
377» 378; early history of, i. 263; 
progress of, ii. 30 
Mantell, Owen’s attack on, i, 65 
Manual of Scientific Inquiry, Darwin’s, 
i. 59, do, 64; ii. 228 
Manx cats, ii. 382 

Maranta, sleep-movements of, ii; 363, 
3^4 

Marble, MacCulloch on metamorphism 
of, ii. 206 

Marianne Islands, subsidence of, u. 
195, 226; want of knowledge of 
flora, i. 458 , . , 

Marion, revolution du Rlgne vigitah 
by Saporta and, i. 392 
Marlatt, C. L., on Ciccida, ii. 89 ^ 
Marquesas Islands, subsidence of, 11.226 
Marr, J. E., on the rocks of Bohemia, 
i. 81; mentioned, ii. 241 
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Darwb on, L pS % 
proposal to issue health^ertificates 
for, ii. 50 

Marshsll. W., on Miadio^ i. 149 
Marsuplalia, compared with piaceutaU, 
i. 415 ; Darwin <m nature of, i. 86 ; 
evidence of antiquity, i, 11^ ; abund- 
imce in Seconds^ p^od, 1. 4^3 
Martens, see Martins, also see jSrrv/a 
Martha Pasaquaria)^ F. MtUlcr*s 
paper on, ii, 350, 354 
Mardn, H. N., Darwin's opinion of 
Mlamsntapy by Huxley and, 

i. 56a 

Martins, experiments on immersion of 
seeds in sea by, ii $ 

Morula adula of N, America, i, 43a 
MasdrvaiHa^ Darwin’s work on, ii. aSq 
Massart, on reg^eneratikm after injury, 

ii. 427 

Masters, M., letters to, i. 147, 148 ; ii. 

3 M» 335 f lecture at R. Insti¬ 
tution, Ii 257 ; yiqpstai/e TtraioUgy^ 
ii. 256 

Mastdam^ Australian, i. 2!x; extinc¬ 
tion of, i. 129; Falconer on, i. 16S, 
227, 228 ; in Timor, i, 228; ii. 16; 
mimtion into S. America, ii. 18; 
skfleton found by Darwin, ii. 361 ; 
M, oHdmmt Falconer on intermediate 
character of, i. 227 

Materialism 0/lh4 A^eseni Day^ Janet's, 
u 267 

Matteucci on electric fishes, i. 307 
Matthew, P., on forest trees m Scot¬ 
land, h 187; quoted by Darwin as 
having enunciated principle of 
Natural Selection before Origin^ i, 
* 87 ; ii. 377 

Maurienne, note on earthquake in 
province of, ii. 114 

Mauritius, ii. 24; craters of, ii. 124, 
127 ; elevation of, ii. 116; extinction 
of snakes of, ii. 10; oceanic character 
of, ii. 1$ 

Maury’s map, as illustrating continen¬ 
tal extension, i. 427 
Maxillaria^ ii. 350 
Maypu River, Darwin visits, i. 18 
Mays, J. A., publishes lectures l^y 
Huxley, i. 229 

Medals, (Copley), Darwin, i. 247, 248, 
252-6,258; Lyell, i. 80, 113, 114; 
(Royal), i. 79-81, 88, 113 ; ii. 230, 
231 ; (Wollaston), Darwin, i. 255 
Medical Department of Army, statistics 
from Director-General of, ii. 33 
Meditation, expression of eyes in, ii. 
104 

Mediterranean Islands* flora of, i. 410 


Medume, L 135 Romanes* work 00, 

letter to, i. 354, 355 
Msfoimyx^ L x z 

Mi^hmmm, i. ii, xa, 457; ii. 33 
Darwin collects bones of, i. 17, i 
Sir A. Carlisle on, ii. 219 
Melastpma^ Darwin on, i. 222; it. 29 
Melattomaceie, ii. 292-302; l^rv 
on, i. 229; ii. 284,297,367 ; crossi 
in, ii. 300; two kinds of stamens 
ii. 294» 295 

Meldola, Prof, R., address to Entou 
logical Soc., i. X7S ; letters to, 
350. 381, 397 i translation of Ws 
manirs Studigs i» Daemt by, i. 31 
397 t on Weismann and Darwin 
381 ; mentioned, i. 378; ii. 363 
Mdipma^ I I2X, 123, 153 
Afelgg^ Lord Avebury on, i. 233; U. 
Melrose, seeds from sandpit near, ii. 2 
Memorial to the Chancellor of t 
Excheauer, i. x 10 

Mendel, U., W. Hateson on his Pn 
cip/gs 0/ Htredity, ii. 340; Darv 
ignorant of wi>rk of, il. 340 ; Laxt 
and, ii. 340 

Mendoza, Darwin visits, i* 20, 35 
Menial Bvolution in Animait^ P 
manes’, ii. 51 

Mentha, of N. America, i. 444 ; , 
borealis, variety in N. America, i. 4 
Menura superba, colour and nests of, 
60 

Mcnzics and Camming, visit Galapa^ 
Islands, i. ^cz 
Menurialis, li. 330 
Meriensui, Darwin's cx{>crimcnts < 
ii, 414 

Mesembryanthemum, ii. 401 
Mesotherium, Palconet on, i, 240 
Mclamorphic hchi^ts, ii. 2i»3, 207 
Mclnmorphisni, Darwin <»n, ii. 203, 2( 

209 ; heat and, ii. 13a ; Surby on, 

210 

Mctamorpln»si^, Dird Avebury on j 
wets ami, i. 232, 331 ; K* MfllU-r < 
i. 264, 3** J t.>u:ilri:fft;»rH on, i. 24/ 
Meteorites, I..<jrd Krlvin suggests tlv 
agency in intro(liU‘tion ijt plants, 

433 

Methods of Study^ Agassiz' book on, 
258 

Mexicans, exjdanatinn of natui 
affinities of Chinese an<I, i, 467 
Meyen, on insectivorous plants, ii. 26 
Meyer, Dr., translator of Wallao 
Malay A rchipelago^ ii. 358 
Meyer and Dtx^c, on plants of Ca|>e 
Gootl Hope, 11. 351 
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Mica, in foliated rocks, ii. 204, 205 
Mica-slate, clav-slate and, ii. 205 
Mice, ears of, i. 35 ^, 359 J experiments 
by Tait on, i. 358 

Microscope, Darwin on convenient 
form of, i. 60, 61; indispensable in 
work on flowers, ii. 298, 299 ; use of 
compound without simple, injurious 
to progress of Natural History, ii. 
299 

Migration of animals and plants, 1. 201, 
465 ; Darwin on plant-, i. 407 j of 
elephants, i. 207; Glacial period and, 

i. 177, 201, 454, 462, 464; of plants, 
in tropics, i. 439 ; ii- 23 ; of birds 

ii. 70 

Mikania, a leaf-climber, ii. 348 ; K 
scandins^ p-adation between MuHsia 
and, ii. 3^ . . 

Mill, J- S., on Darwinjs reasoning, 1. 
(89; on greatest happiness principle, 

L 327, 325 . , . ^ 

Miller, Hugh, First Imprtssttm of 
Enwland and its Poople, ii. i88 
Miller, S. H,, Fenland Past and 
Present by Skertchley and, ii. 241 
Miller, Prof. W. H., biographical note, 
i. 121 ; letters to, i. 121-4 ^ 

Million years, Darwin on meaning of a, 

Milne-Kdw*rd», Diirwm’a cirripede 
work and, i. 74 . 7 S. 98 i Darwin s 
opinion of, i. 136; on retrograde 
development, i. 76 

Milne-Home, D., biographical note, u. 
1x3 ; believes in connection between 
state of weather and earthquakes, ii. 
114; on Glen Roy, ii. I 72 » ^ 7 ^, 180, 
182-6; letters to, ii. Il 3 'i 5 i 
181 ; letter from R. Chambers to, 11. 
177 ; on oscillation of sea, ii. 186 
Milton, quotation from, i, 12 
Mimicry, i. 183, 1967 197 ; Bates on, 

i. 258; and dimorphism, 1, 205; 
Volucella a.s an example of, i. 190; 
Wallace on, i. 265, 266 ; and colour, 

ii. 78, 87 ; K. Muller on Lepidoptera 

and, ii. 91 , . * 

Mimosa, i. 445 * Darwm s experiments 
on, ii. 289, 361, 368; 

Darwin on, ii. 3987 429 j 43 ° 
sensitiva, il 411 , 

Mimosciu, K. MUllcr\s account of seeds 

of, ii 349 ^ r 

Mimulus, Pfeifer on movement of 
stigma, ii. 400 .. , 

Mind, development of, n. 5 *» S^j 54 » 
evolution 33 J influence on 

on nutrition, ii. io6, 107 
Miocene land, i. 54-6 





Miquel, F. A. W. j 

i. 100 J on'dis^Si®I^E0a'^i5Bj9^i®Bc^ 

ii. 8 ; on of 

tion^, n. I- ■’ .'-■■i'?, 

MiraMHs, il 

Mirbel, G. E. 6, deii . : # 

Miscellaneous 

242, 333 ) 371 rgBe%^'S.--^774* 
Miscellaneous sub3^sy *feifee^’' 1 i>!&} 

^1.8 ; 

Mississipp, Lyeli oli f: 

posits of the, ii. 

Mitckella, ii. 272 
Mivart, St. G^rge,' ^ 

I 332') fal^fe* , 

Geests if 

Modification, - 

den, I 335; i-’sysi 

of insects, L 331^ (p^sfs, 

i. 

faunas, i 235'ji81e«flSi^ 
of species, * 1^82'; 

Moel Tryfan, I^tWin 
167, 190; Mackinto^ 

ii. 166 ^-r 

Moggridge, J. T., l^tei-s ‘ 1 ^ 

3p; ii- 390 . 391 ‘5 

experiments on ants and 

389-91 

Mohl, von, on climbing plants, u. 342, 

343 ^ ' 

Mojsisovics, E. von, tettcafs to, 1. ^7% 
375! «• 197 i work on Pateontrf^ 
and Evolution, i. 375 . 

Molecular movement in fohfded ro<^ 
ii. 206, 207 " . 

Mdller, Brasilische PUzhhmen, n. 360 
Molliard, on Les Caddies floiales, B: 42S 
Mollusca, distribution by birds^ k 28^ 
285; Huxley on, i. 73 1 P 
dispersal of, i. 441 ; ii. 5 * i 3 » 

Morse on protective colours of, u. 
95; Wallace on distribution of, ii. r 4 
Molothrus, occurrence in Brazil, ii- 355 
Monacanihus vindis, ferode form q£ 
Catasetum trideniatum, li. 280 
Monkeys, i. 115 5 49 / d^tribuhon 

of birds affected by, i. 265; range 
of, i. 403; ears of, ii. 53 J ^ 
protection, ii. 91 J..inkling of eyes 
during screaming, ii. 102 ^ 

Monochcetmiy absence of 
297 J experiments on, u. 302 J 

of, ii. 293-6. 299; ^ 

bees, ii. 297 ? seeds of, u. 284 , 

two kind, of stamens. 

Monocotyledons, rpge of, i- 144 5 
heterostylism in, ii. 358 
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birds c(»&p«red with, L 
j 6S ; M rsmnsAt of mdmi &im«, i. 

II7 

Momir^ unifto^^ is New Grtaide* 

i. 442; in Himsleyes, i. 44a; in 
sepmte areas in U.SA., I. 4^3 

Monotypic genera, variation o( I. xo6 
Mc»istr<^tie8, Harvey on, b 141, 14a ; 
Masters’ work on, i, 148; no sharp 
distinction between variations 

and, i. 147, 318 1 ori^ of species 
horn, i. 242; variatioDs and, L 223, 

350 

Monte Video, Darwin visits, i. 8-11; 

Darwin on deavage at, il. 203 
Moon, effect on eaithquakes, 11 1x5 
Mordnas, gkdal, li. 248 
Moral sense, T. Mori^ Darwin’s 

txeatXDent cd, I 327 
MoraUty, fonndaticm of, I 338 
More, A. G., biographical note, il 263; 

letters to, ii. 203-6, 282, 283 
Morgan, U. ^8$ 

Morley, J., letters to, x. 324-9 
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63 ; nu Terniitcs, ii. 300; <iisinclinc 
to publi^h, ii. 356; mentioned, 
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exlr.iri front Icitn to, i, 38a 
Darwin's admiration fi»r his lioot 
il. 391 ; on tertiliHiition nt flowers, i 
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402, 403 ^ ^ . o 

Munro, Col., on Bermuda, 1. 489 
Munro, on eyes of parrots, ii, 104,105 
Murchison, Sir R, I., apotheosis of, i. 
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bury on Walsh’s paper qn din^- 
phism, i 259 ; Bentham in the, 
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ture, i. 154 ; with (brw and matter, 
i. 155 ; with laws of gravity, L 154, 
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Am Gray on, L 136, 343 ; Harvey 
misunderstands Darwin's meaning, 
i. 160; Haughton partially admits, 
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425 ; influence on nutrition, ii. 106 
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Nevill, Lady Dorothy, ii. 278, 403 
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i. 418; British plants in, i. 102} 
clover never seeded before intro¬ 
duction of bees, i. 493 ; ii- 255, 256; 
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in, i. 92 ; flora of, i. 40, 95, 100,404, 
406, 491; flora of Australia and, 
i, 44 < ; flora of Raoul Island and, 

i. 436 ; Hooker on flora of, i. 426, 
489, 491 ; ii. 9 ; Darwin’s opinion 
of Hooker’s Flora, i. 434; former 
connection of islands, i. 490; former 
extension of, i. 474; ii. 19, IS4; 
naturalised plants, i. 491 j peopUag 
of mountains by plants, i. 490 ; pro¬ 
portion of annuals, i. 492 J species 
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and, i. 426; stocked from Antarctic 
land. i. 491 ; colonising of, ii. 16; 
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tain-rat of, ii. 154; trees of, ii. 250-53 

Newton, Prof. A., note on sStrickland 
by, i. 67 ; descript itm of partridge as 
agent in disijersal of seeds, ii. 338 
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Niagara, Darwin on Lyell's work on, 

ii. 150. 

Nightingale, Gould on the, ii. 70 
Noises, observations on children’s, 
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Nolanaprostrata, Darwin s experiments 

on, ii. 3«4 ^ 
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Tonkin’s review in, i. 282 ; Tait in, 
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Plytt on flora of, ii. ii 
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Oldenlamia^ ii. 272, 351 
01fers,i. 69 
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letters to, ii. 333» 334. 338. 339. 408, 
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295.327 ^ , 

Olyra, sleep-movements of, u. 304 . 

Omori, Morse on shell-mounds of, 1, 
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Oncidimh J- Scott’s work on, u. 319, 
321; structure of labellum, ii. 339 \ 
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and Scott on, ii. 35^ J self-stenHty of, 
ii. 35*; 0 . sphacelatum, Scott on 
fertilisation of, ii. 322 
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il 2S3; 6. mm 9 y of, U. 

3x9; O, muscifmt^ Farris 

obsemdons oei» ii 373 ; 0 . S€$i^ax^ 
ii. 383 

OpOMumSfi 1x5 

Oppel, service to geology, i* 374; 
menticmed, i. 340 

Opuntia, Hentlow describes new 
species from GsUpftgoe, i* 403 
Orsng-utsng, Kdlleston on ]»rsin of, i. 

185 ; WsTUce on, i. 363 
Orsn^ trees, grafting of, if. 356 
d’Orfigny, on geology of S. America, 
ii. 222; tbe<^ of formation of 
Pampas mud, if. X19; Vio/agi dam 
tAm/npn miridum^ ii. 1x7; 
mentio^, i. 27, 75 
Ordbids, adi^ation m, i. 156; Darwin’s 
work on, f. 154,190, 300, 209 ; 

ii xoi, 4931 Darwin^s view that 
seedling are parasitic on Crypto- 
mums, i. 474; Falconer’s estimate of 
Darwin’s work on, i. 255 ; few species 
in hnmid temperate regions, !. 491 ; 
flourish in cool temperate regions, i. 
479; illustrate diversity of meant to 
same end, i. 203 ; monstrous, i. 292 ; 
quoted as argument against species 
arising from monstroiutles, i, 243 ; 
utilility and, i. 239; fertilisation 
mechanisma of, ii.262-d, 272-6,3J7“9» 
Brasilian, ii. 262 ; I^win decides to 
publish his work in book-form, ii. 
276 ; IHrwin sends copy of his book 
to F. Muller, ii. 346 ; Uarwin under¬ 
rates power of producing seeds 
without insects, ii. 315; French 
translation of Darwin's tiook, ii. 357 ; 
germinative power of pollen, ii. 304 ; 
Hildebrand’s paper on, ii. 347; 
nectar not excreted in some Knglish, 
ih 337 J »nd nectar secretion, ii. 394 ; 
formation of ovule after pollination, 
ii* f Scott points out error in 
Darwin’s work, ii. 303-4; Scott 
on pollen-tubes of, ii. 312; Scott on 
self-sterility, ii. 325, 336; self- 
fertilisation in, ii. 202 ; setting of seed 
in unopened flower, ii, 3x5 ; Sterility 
of, ii. 316; course of veiacls in flowers, 
ii. 273-9; wonderful contrivances 
intelliciblc, ii. 273 

Orchis, flowers of, ii. 273 ; nectaries of, 
ii. 297 ; pollinia of, ii. 269, 270 

Orchis (Hec) (see also Ophys apifera), 
Darwin’s experiments on, ii. 250, 
263,265 ; O. pyramuialis^ fertilisation 
mechanism, ii. 266; 0 , usiuiata^ ii. 
265 

Order of Nature, i, i6x 


Ordination, i. 193, X94 

Organ mountaii^ Da^n oa plants 0 

i. 476, 478! glacial action on, 

Organisms, simultaneous change in, i 
233; amount of change in fresh wat< 
a^ marine, ii. 233 
Organa, trantition of, il 344 ; me of i 
438 

OHiin 6 fih* Cope’s, i. 341 
OrtjriM of Gimra, Cope'i work on, 

Oi^n of life, i. X40 
Or&H 0/Sp 0 ci 4 s^ acceptance of doctrir 
of Evolution due to the, i. 304 
Darwin’s belief in the permantne 
of the framework of the, 1. 209 
Darwin’s opinion of his book, I. 450 
IDawfon’s review of, i. 468; direi 
action underestimated in the i« 300 
editions of the, i. 177, 200, 263, 26. 
304 * 3 * 3 . 333. 334 . 33 $ I ii* 36 i 
363* 338, 355 ; errors in, 1. 33! 
339; ralconer's estimate of, 1, 255 
Ituxley’s Cambridge speech, an 
reference to the, i. 371; Huxlev 
lecture on coming of age of, i. 3^ 
387 s Huxley’s review of, i. 38c 
Lesituereux’s articles in Siilima 
against the, i. 260; publication < 
the AUlracl of, b 118-30; publ 
cation by Murray of, i. 452; sale i 
the, i. 123; tieemann on the, i. 476 
translxtiun of, i. act , 202, 272, 335 

ii. 338 ; Wallace's criliciam of, i. 265 
WaUh <»n the, t. 249; Daiwin c 
necessity for iiKHiiliiationa in th( 
ii. 379 ; review by Flrrming Jcnkii 
ii* 379 »review by A. Murray, ii. 3c 
Owen’s critirlsm of Darwin’s Hi 
turkal Sketch in 4ih edition 0 
ii* 377 I Owen's review of, i. 145*; 
149 ; study natural hi^tory rev< 
tinnised i.y the, 11. 36; valucle 
criticiMi) on, ii. 311 

Origin of aperies, Darwin’s early viev 
on, i. 37, 38, ; I larwin*), views 01 

i. X19, 120; Kalroni r ani.ngMnJsfic I 
Darwin’s views on, i. 4SS 1 t)xfui 
diseubsion (Hrit, Ahs^m-. on th 

i. I 57 *h * spread ot Darwin's viev 
in America, 1. 157-9 
Origin of s|.cries and genera, WalliU 
in the AVW/cr'wM Crniuty on, i. 3^ 
Original woik, time taken up by, - 
xxjicnHe of reading, i. 475 
OrmenKps Imlt-x In tlic Cicnlngic 
Strciely’s Journal, n. 144 
Ornithorhynihui^ aberrant nature c 
i. 86 ; preservation of, i. 143 
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Orthoptera, auditory organs of, ii. 82 

Oscillarise, abundance in the oceaUi i. 9 

Osci/lcUartOf i. 54 

Oscillation of land, Darwin^s views on, 
ii. 140 

Os coccyx, as rudimentary organ, ii. 

Ostraa^ 1. 22 

Ostriclx, modification of wings, i. 162 

Outliers, plants as, ii. 8^ 

Outlines of Cosmic Philosophy^ Fiske’s, 
i. 333 

Ovary, abnormal structure in orchid, 

U. 3<H 

Owen, Sir Richard, biographical note, 
i. 59 ; address at Leeds (Brit. Assoc., 
1858) by, i. 178; admission of 
descent of species, i. 304; articles 
by, i. 145. 146* U 9 , 152, 236, 237, 
242, 246; on a badger of Pliocene age, 
i. 244; on the brain, i. 238; ii, 341; 
Mrs. Carlyle’s impression of, i. 309; 
and Hooker, i. 149; conduct towards 
Huxley, i. 153 ; Darwin abused by, 
i. 202; on Darwin and Maillet, 
i. 280 ; and Darwinism, i. 226 \ oi^ 
ephemeral influence of the 
i. 200 j ii. 338*, Falconer and, i. 
2XQ, 232; Huxle)r on, i. 136, 178; 
on Huxley’s election to the Athe- 
nseum, i. 90 ; ignores Darwin’s work, 
i. 133 ; influence of, i. 201; isolation 
among scientific men, i. 226, 227; 
lecture on birds by, i. 203 ; letters 
to, i. 59-6 x ; letter to tln.c Athsmsumj 
i. 238; Life ofi\l 226; on lowness 
of animals, i. 413 ? Macacus, 
i. 206; on mammals of Old World, 
i. X32, 133; on morphology of 

vertebrata, 1. 415? review in the 
Quarterly of the Origin, i. I 4 S“ 7 > 
X49 ; Palaontology by, i. 227 j on 
parthenogensis, i. 102 y review in the 
Edinburgh Keview by, i. 196; on 
simple and multiple organs, i. 415 ; 
on use and disuse, 1. 203 ; and Bishop 
Wilberforce’s review, i. 156; visits 
Down, i. O5 ; attack on Darwin in his 
Anatomy of Vertebrata, ii. 377 ; atti¬ 
tude towards Natural Selection, ii. 
377 ; mentioned, i. 393 ; ii. 3^) ^5^ 
Owls anti hawks, as agents in seed-dis¬ 
persal, i. 440 

Oxalis, bulbils of, ii. 348 $ cleistogamic 
flowers of, ii. 308, 317, 3i8 ; dimor¬ 
phism of, ii. 351 ? pollen*tubes of, 11. 
312 ; seeds of; ii. 355, 374? trimor- 
phism of, ii. 299, 348 , 349 J 
acetosella, sensitive leaves of, 11. 374; 
variation in length of pistil and 



stameas, ij, 
win’s 

O. cotniiciAa^*^. 

(1847), i. __ 

247: 

157 ■“ ' 

Oi^, L 252 ^Darwla%ea^ei^p 9 |g^ 
cowslip% prknmses; * 

Darwin on hybwd iiars^^^^'.:^-- 
285* 372; scarcity 
Opeyspora pameuiater ,; 
ii. 293. j 

' -A '■■7' ''.,‘. 7 . 

Paghira, ^ 

J ■^* H. 3S5 ^ 

Facinc Ocean, Darwin; wkiiins HcM^cer 
to investig^§0i»Si^nr4^^'^^ 
of the, I. i 
Packard’s Lai^ik 
M^kiiioft,ik .342;' ‘1 5 - 

P^t, Sir J., oh reg^ieirsdio%' i ^ 
3^3; adm?^ m 
logy, ii. 425^^ ilineSs^,^ 
influence of mind on 
106; Lectures m Fat^ 

logy, ii. xo6; letters to, L 42^5 
mentioned, ii. ^ ^ " 

Pairing, in birds, ii. 74 r vigour t^lwds 
and effect on time of, a. 72 '* 

Paleolithic flints, in graved near 
SouthsHupton, ii. 166 
Palfiecmtology, rapid progress n.13 
Palaeozoic period, ii. 121 
Paley, idea of mterfermce of Gksid* 
in construction of eachspe^dae-to^ 

i. 154 

Pali Mall, article on “ Dr. iJo€k« ce 
Religion and Science ” in, i. 308,3095 
letter to editor of, i. 324 
Pallas, Darwin’s conviction of truth of 
doctrine of, i. 274 ; doctrine of, i. 387 ; 
on hybrids and fertility, i 127 
Palm, Malayan climbing, i. 308 
Palm, L. H., work on climbing plants 
by, ii. 342 ^ 

Palma, crater of, 11. 127 ■ 

Pampas, geology of the, 1 27,220; fix¬ 
ation of, ii. 119; Lyell on Mississippi 
beds and, ii. 124 ; D’Orbigny’s theory 
of formation of, ii. 119 J thistle of th^ 
ii* 23 . . ,0 

Pangeuesis, adverse opinion on, 1. 34 ^ J 
Bentham on, 1 299; u. 3715 Berkdey 
on, i. 310; bud-propagation and, 
i. 280, 281; Darwin on, i. 287, 320 ? 
Darwin’s suggestion as to term, 1. 
281; difference between Galton s 



492 


INDBX 


theory ^ heredity und. I ^; eri* 
deoce from bybrniaanooi m fiivoor 
of, L 380; Ho^mt 01^ i. 301 { Hux^ 
ley'ft views on, u aS7; Jiger on, 
L37i;Ly6Uon, i. 301;fLOd motecuhur 
hyf^bem of Hii&el, L 364; R«n^ 
yard on, 1. 303 ; Romanas on, i. 363 ; 
sdLf-fertillsation and, i. 303; WaliaM 
on, L 300-303 1 ii. 71; the idea a 
relief to Darwin as connecting &cts, 
it 371; F. HtlUer and, ii. $3, 356; 
beiuing on regeneration, ii. ^7 $ 
** will tnm out true some day,*’ iL 
359; mentl<»cd, i. 396, 357 

Panmixia, L 352 

PamtkulHs in man, ii. 39 

P4MIU Msmnm, Wallace on, L 366 ; 
P, mrmti Mrs. Barber on, ii. 403 ; 
P. fmfimm, Wallace on, L 366 

PanUlonaceous flowers, abaesce in New 
Zealand, ii, 355; and hermaphrodi- 
tW, ii, 353 

Papilionida;, Wallace on Malayun, 
u 365 

Paraheliotropism, MuUer't observa¬ 
tions on, ii. 366; in PMiemikus^ 

ii* 364, 365 

Parsllel Kotdiof Glen Roy, ii. 171-93 
(see Glen Roy) 

Parana, Darwin finds Mmtadm st, 

11361 

Parar^f breeding in confinement, ii. 96 

Parasites, and degeneration, i. 164 ; 
extermination of game by, i. 165; 
bloom as protection a^nst, ii. 411 ; 
and galls, ii. 43<-7 

Pariitcria, explosive sUniens of, ii. 375 

Parrots, as scents in seed-di»pcrsal, 
ii. 349 

Parsimony, Hamilton’s law of, i. 370 

Parthenogenesis, Darwin on, i. 103; 
Owen’s Hunterian lecture on, i. los ; 
in Primula, i. 331; J. Scott’s work 
on, ii, 309 

Partridges, as agents of 8ced-(1is)>ersal. 
jj ; rudimentary spurs on legs of, 

Parus carulmsy protective colouring, 
of, ii. 85 

Passiflora, i, 2x9 ; bloom experiments 
on, ii, 371 ; Lord Farrer’s work on, 
ii* 357> 3iS3; position of flowers 
of, ii. 383; Muller assists Lortl 
Fairer in work on, ii. 358; Scott’s 
“■,3.14, 316, 323, 325; 
self-sterihty of, 11. 314 ; Sprengel on, 
ii. 380; visited by humming-birds, 
ii. 3S3 5-^* iracilis^ dispersal of seeds, 
n. 348 ; adapted to hum¬ 

ming birds, ii. 383 


Patagonia, L ii, I9» a3 j IL 38811 
AmmsU on elavatkm of, U. 164 $ 
winongTOlatfypMi. ii9,X3ijgigaat: 

Uad-iloth or, il 3611 AdmindStd 
van on, il. 334 

Pathology, Pagci’a lectures on, ii. lot 
4a5 

Paltison, Mark, ii. 443 
Pav0 H, 70 

Payne, on eflect of rain on plants, I 
400, 4101 observations by, il 394 
Peaches, bud-variation in, 1376 x raise 
from seed, i. 379 

Peacock, evolution and Sexual Selec 
tion of, il ^ t experiments oa enttin 
tail of xnale, il* 05 ; muscles of ta 
of, il 106 


Pearson, H. H. W., on the botany c 
Ceylon patanas, I X4C 
Peas, course of vessels in ovary < 
sweet-, ii. 389 \ crossing in, ii. sec 
357 t fertilisation of, U. 3©, 319 
waxy secretion in, 1. 409 
/Vr/Wf, i. 36 5 /*. kiisiimm, i. $4 
Piiargmium^ {leloric, i. 148, 319 ; i 
398 X Beaton on, ii. 397; Darnin' 
experiments on, ii. 297, 398 } flowei 
of, ii. 3^6, 298 ; IK mmiiijiom alk 
Darwin s experiments on crossing, i 
298 

Ptlihius^ Darwin on, ii. 

Pelofia, i, 148, 219} efl^t of polle, 
on regular flower*^, i. 219$ Darwi 
suggests rx|Mrrimcnts on, ii* 323 
Masters on, ii. 334, 335 } in Ptkt 
g^vnium, ii. 298 ; inlirrilaiitc of, ii. 35 
K. Mulirr on, i 264 
i’emateuch, N. i,rw^ 011, 1. 365 
iVrimlicals, iiarwtiis opinion nf scicii 
tific, i. 317 ; foreign cumj^ared wit; 
Knglish, i. S5 

P«Hpatu\, .Mosrlry s woik on, i, 365 
PtriUyiui vnttin, Lurd l atrer s obMit 
VAtions on, li. 373 

Permunenre i»i 01 run bnMiis, li 146, 14' 
Permian prrKNi, gluml aition liuiin^ 
i. 173; ii. 154; Itvdtwalrt lictls ii 
India, ii. 15, 

Penaual HmnboldiV, i. 26, 

Peru, anarchy tn, i 25, 27 ; Dnrwin 01 
tcriaccH in, ii. 119; h. Foiben ui 
geology of, il, 141, 144 
PcmiucurH Pash, Dai win vinits, i. st 
i’fcfler, i*ruf., on ilicmiitaxiH, ii. 343 
Considers Wicsnrr wrong in soni 
of his inicrprctirtionH, ii, 370; ih 
JJroifta, ii, 267, 400; Pttwdiuh 
Htwegunj^cn, ii. 249 
Pflt/er, on clossirication of orchids, ii 
281 
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Pfliiger, ii. Iio 
Ph^csnofsis^ ii. 339 
Phanerogams, comparison with one 
class of animals rather than with 
one kingdom, ii. 281 
Phaseoli, crossing in, ii. 253 
Phaseolus vulgaris^ sleep-movements 
of, ii. 364 

Pheasants, display of colour by golden, 
ii. 71; Hewitt on hybrids of, ii, 69; 
hybrids between fowls and, ii. 223; 
protective colouring, ii. 87 
Pmllips, J., defines species, i. 127? 
evolutionary views, i. 130^ 141J Lift 
on thi Earthy ii. 31; mentioned, ii. 31 
Phillips-Jodrell, T. T., founder of 
Jodrell Laboratory at Kew, ii, 416 
Philosophical Club, i. 131 
Philosophical experiments, few natural¬ 
ists care for, ii. 321 

Philosophising, means and laws of, 1, 
195 

PhloXi Darwin’s observations on flowers 
of, ii. 384 j heterostylism of, ii. 298 j 
P^ JOrwnmondii^ ii. 298 j P> subulata^ 
ii, 298 

Phyllanthus, F. Muller's paper m 
Kosmos on, ii. 3^8; sleep-move¬ 
ments of, ii. 364-9; 
sleep-movements of, ii. 364 ^ 
Phryma^ de Candolle on, i, 442 ; 

occurrence in N. America, i. 433 
Phyllotaxis, Darwin and Falconer on, 
i. 208 

Physictil conditions, effect of, i, 152, 
164, 198, 2x2-14 

Physical Geography^ Ilerschel’s, I I 90 > 
19X 

Physicists, disagree as to rate of cooling 
of earth’s crust, ii. 5, 7 
Physiolo/iical ^Esthetics, Grant Allens, 

i. 368 

Jdiysiological germs, i, 300, 301 
Physiological selection, Romanes, 1. 

Physiological species, Huxley’s term, 

ii. 271 ,, , 

Physiological units, Herbert Spencers, 

i- 301 

Physiological variations, i. 291 
Physiolofiy, Huxley’s Elementary Us- 
sons itiy i. 274 ; Darwin on difficulty 
of, ii. 432; Darwin’s want of know¬ 
ledge of, ii. 109 ; Darwin’s work on 
plant-, ii. 52, 4 ^ 9 ; England behind 
in vegetable, ii. 429; small know¬ 
ledge of ordinary doctors of, u. 43® J 
ancf vivisection, ii. 436 , 

Phytophagic varieties, Walsh on, 1.201 
Phytophihora^ potatoes and, i. 165 


PukmUky 
Pictet, ^ ^ 

258 J mentkffled,i.”i#%^^^ 
Pictet and Hussb^ 

Lebanon, ii i6&- ■ : - .. 

Pieris, breeding in confine^a^ 
colour the result of 
protective coloiiiiifi^ 

Weismann on, L 357 
Pigeons, hrefedsog ^ 
drawrags of, i 
on cros^i^) i 3 i 2 . 
bearing ost: 
produscrion ^ 

222, 3225 red&crion ww^'' 
and ster^ty, ^^225; ^?] 
work on, i 322; oal 

i 265; Dare’s we^ on, i 20(^ 22^ 
224; experiments-ki m 

65; mqpeanpiestsv^i^^^ 

Iio; gay deceiveri. frate 

Ifor whSe Kfc, n. dy; 

131; (Carriers), I 134; (Rertaoh^ 
i 230; (Laugher),«. (Pesi^es^ . 
i 134, iSej (Rock), i i3ii 164, 
i68, 171; (Runts), i 131; 
(Tumblers), i 130, 131 
Pigs, crossing of, i. 320 
Pikemn, Gaudry's Animaux fissiles <fe, 
ii. 236 

PinguiculOy Darwin’s observatimK on, 
ii. 401, 402 
Pistyll Rbiadr, i 5 

PisuTTPy cross-fertilisation of, H, 389; 

P, sativuniy visited by Bomhusy ii. 391 
Pithecoid man, Huxleys term, i 4^0 
PithecuSy Oweu on Sotno and, i 178 5 

237 

Placentata, 1, 57 
Plagimlaxy Falconer on, i 210 
Planariay i. 9, 10, 15, ^9 . 

PlanorhiSy Hyatt on genesis of species 
of, i 393; P- mvXtiformiSy graduate! 
forms of, i. 347 

Planta^Oy Ludwig’s observations on, 11. 

417 ; Darwin on, ii, 418 
Plants, change in animals comp^ 
with change in, i. 116; compans^ 
between high and low as r^^ariK 
resistance to injurious condkioi^i. 
418; contractility of, I 216; differ¬ 
ence between animals and, l 197, 
308; distribution of, i. 3 ^i 423 5 
fossil, i. 135 ) H 3 » 377 J 
i. 143 ; morphological diameters, ^ 
272; resemblance to animds, 1. 39 ®; 
Saporta's work on fossfi, i- 37 p 
sm^ proportion prese^^ 
i. 135 ; splendid for helping behef m 
Natural S^election, i. 387 J thorns m. 
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I wid« mofm it oonpind vith 
ittfaM la, L 4313 s Dirwia*! interttt w 
moTemcnti ii 149; Dirwiii on 


phfMyif ci ii. 5f r dUtiM in, ii 
j eflect of ttimnli on, u. 51, 414, 

PIm Bdwirdt, I 4 

ictk» on crudferotti 

roots, ii. 422 

PUa^nik*m, H. MOUtr on, il. 375 
Pkto, comptriton between plmu and 
mm in his JlimauM^ ii. 420 
PkOysma mjmdes^ oontnction during 
terror, ii. 108; Dirwin’i error coo- 
oemiiig, ii. 107 

Pk:^, Lord, L 315 I ii 198, 435 . 

Pkktodnie Antixotic Imd, pimtt de¬ 
rived &oin, L 491 

Pliocene, Ftlconer on mammal |f otn 
the, i 244 

Pbven, pnHective colouring of, ii. 87 
Plumsge, immeture md adult, ii. 8i 

Dtrwin*8 expedroentt on, ii. 
352 j said to be dimorphic, ii. 350 
Podostemaceie, fertilisation of, ii, 255 
Poisons, natives of Australia injuredf by 
vegetable, i. 469; absorption by roots 
of, u, 200 j efiect of injection into 
plants, il 427 

Polar bear, modification of, i. 162, 179 
Polar ice-cap, Darwin on the, ii. 163, 
167 

Polarity, E* Forbes’ theory of, i. 77,84, 
128, 305 

Pollen, direct ^tion of, i. 285 ; ex¬ 
periments on, i. 219; time of maturity 
m Rucalypttts and Mimosa, i. 445 ; 
mechanism for distribution in Martha, 
ii. 354; Miyoshi’s experiments on 
tubes of, ii. 312, 313 
Polyanthusi crossing in, i. 219 
Polyharus Nova Ztlandia^ in Falklantl 
Islands, i. 40S 

Polydactylism, and inheritance, i. 251 
Polyembryony, in Coffea and Pachira, 
ii. 365 

Polygala, i, 36; P, vulgaris, variation 
of, 1. 102 

Polygamy, in birds, ii, 65, 69; in 
Maekotes, li. 69 

Polygonum, germination of seeds found 
in sandpit, ii. 246 

PolymorpliiBm, i. 56, 4I4 ; D«rwin 
and Hooker on, i. 412; Wallace on, 
i. 266 

Polytypic genera, variation of, i. 106 
PonUderia, heterostylism of, ii. 358-do 
Pontodrilus, Lankestcr on, ii. 315 
Poplar, Hecr on fossil species, ii. 239 


^•av^«^ry,ii 


1' *«> 445 

Poppig, on civUitatloc twfa 

Poppy (corn*), indigaaont in SicUy, i 

!>• « t fwAwattt 
ii 8 ; Murray on, ii. 8 
Portillo Pass, i. 20 

Porto-Saato, land-snails of, L 446 
pianti oi I 92 

PositivM, Huxley*! article in Port 
mgktiy Pwim on, i. 313 

F, Muilcr’i paper on, h 

^ 3So» 354 ^ 

Pot«t^ eroMing experimants, I. 280 
cultivated and wild, I 25 ; d*f ir ff rtf 
of, i. x6$; experimenU suggaatad, i 
322 J graft.hybrlds, i. 359 

•tanhey and variability in, I Sg 
Torbitii experimenU on, i. 372.4; 
Tirdll s exmimanu, L 280; variadei 
of, i. 219 f Darwin’s work on varietiei 
of, il. 290 j Hildebrand’s expad- 
ments on, ii. 354 

Pcwlton, Prof, on Prichard as an evo* 
lutioniit,J. 43-6 { Chat/st Darwin 
andJhi fhoory of Natural Solactim, 
i. 28 ’ 

Pwltry, skulls of, i. i8ojTegetmeier*i 
rnwk on, i. jaa; ex{)erimeRts on 
colour and sexual selection, ii. <8 
Powell, Prof, liaden, i. 174, 175 
Pawtr 0/Mofomiut in Plants, Darwin’s 
account of capacity of revolving in 
plants, in his l>ook, ii. 345 ; Conti- 
enul opinion of, ii. 429; Wiesner’s 
criticism of, ii. 431, 433 
Prawns, K. Muller on metamorphosis 
of, i. 264 

Prayer, (ialtons article on, ii. 108 
Prc'Cambrian rocks, Hickson, ii. 169 
Predominant forms, i. 165 
/Whisforu Eurofs, J. Getkic’s, ii. 165, 
167 

Pnhistorif ‘Pimn, I.onl Avebury’s* 

Prcordimilion i. 193 ; sjierulnlion as to, 
1. 321 

PreiKUcncy of iKillrn, i. ao8 
Prew^ott, reference to work hy, ii. 130 
Prt^ervation, suggested as an altema- 
live term for Natur.il Selection, i, x6i 
I ressure, cHecl on liquefaction by heat, 
n. 132 

Preston, S, Tolver, letter to, ii. 53 
Prcstwich, Prof, j., letter to, ti, *9^ ; 
on Parallel Koads uftilen Koy, 'ii. 
172; on sujierficial de|>oaits of S. 
Knjjland, ii. 237. 338; work on Ter- 
tiarics, ii. 230; mentioned, i. 339 
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Prevost, C„ as candidate for R. Society 
Foreign List, ii. 229 j mentioned, ii. 
180 

Price, J., extract from letter from Dar¬ 
win to, L 372 

Prichard, J. C., biographical note, i, 43; 
on immutability, i. 43-6 ; quotations 
from his Physical History of Man¬ 
kind, i. 43-S 

Priestley, ** Green matter” of, i. 140 j 
Huxley^s essay on, i. 398 
Primogeniture, antagonistic to Natural 
Selection, ii. 34 

Primrose (see sSso Primuld)^ Darwin’s 
experiments on cowslip and, i, 252, 
420; ih 311, 324; dimorphism of, 
ii- 327* 328; J. Scott on. ii. 324 
Primula^ i. 290 ; Darwin’s work on, 
i. 211, 2x8, 2x9, 22X, 298; il 279, 
282, 309, 319; difficulty of experi¬ 
menting with, ii, 353; dimorpnism 
of, ii. 280, 310, 3x4; dimorphism 
lost by variation, ii* 323 ; entrance 
of pollen-tubes at chalaza, ii. 333, 334; 
varying fertility of, ii. 323 ; fertilisa¬ 
tion or; ii. 419} homomorphic unions 
and, ii, 328; ovules of, ii. 333, 334; 
J. Scott’s work on, ii. 310, 321, 
323-5; stamens of, ii. 293 ; P. elatior, 
1. 252 ; ii. 372 ; 1 P* longiflora, non¬ 
dimorphism of, ii. 320; Treviranus 
on, ii. 324; P. mollis, ii. 320 j P, 
scotica, 1, 221 ; ii. 316; sinensis, 
i. 221; fertility of, ii. 323 ; legitimate 
and illegitimate unions, ii. 310; move¬ 
ment of cotyledons, ii. 415 
Principle of divergence, i, 153 
Principles of Biology, Spencer’s, ii. 442 
Principles of (Jeolopy, Lyell’s, i. 240, 
272, 305; ii, 222; Darwin on, 

i. ^ 272; il. XI7, 222; Wallace’s re¬ 
view of, ii. 39 

Pringlca antiscorbutica (Kerguelen 
cabbage), i. 48 

f’riorily, Kalconcr and Owen on, i. 227 
ProboHcidean grouj), extinction of, i. 207 
Progress, in forms of life and organisa¬ 
tion, i. 142, 164 

Progression, tendency in organisms to¬ 
wards, i. 286 

Progressive development, i. 344 ; ii. 376 
Pronuba, the Yucca moth, Riley on, 

ii. 386 

Protcacem, i. 86, 108 ; former extension 
of, i. 380 

Protean genera, list of N. American, 

Protection, colour m butterflies and, 
i. 266; thorns as, i. 308 ; Wallace 
on, 1, 305 ; colour and, ii, 85-7, 89; 


ct^oiir 

of eater^la^^i^'' ^ ^ 

^eUs ^ “Views 

pa Sexual Selects^ and,=2. 
lu^on 6f colouff and, ii, ;■ 
and, a. 87; 
ii- 91 J Wallaoe on U»; 

72-8 J Wallace on c 

and, 11.67 ' , 

Protective rest^mMaaGe,^Waiai»'‘-^ 
ii. 72-8 ^ < -i 

Protoogy^, in -' 

Prothero, 6. i f74 
Proio£bccmr%^ 4 l/ .1 - 
Protozoaj L ^ 

Providential arrangei&e^ i. 191 
Primus kmotermk, ^etm-ioi^ nec¬ 
taries vinted hy jd. 39^ 
Psithyrus, i. 262 

Psychology, Delbc^ ^ it 48- ^ 

maa^’ work tp; h 49^ 

Ptarmigan, ^ protective dL 

ii. 87 

Ptero^orus perisceMdac/yius,it 386 
Publishing, over-reading of most men 

in, ii. 356 ' 

Pumilio ecrgyrolepis, Darwhi ch ifeeds 

of, ii. 387, 430 

Purbeck, Pla^aulax jfrom the, i. 210 
Purpose, Darwin on use of term, ii 429 
Pyrola, fertilisation mechanism in, i 
IS2 


Quagga, hybrid between hoi^ and, 
i- 3 i 9 

Quails, seed-dispersal 'by migratory,. 

i- 456 

Quarterly Journal of Science, article 
on Darwin and his teaching in, 
i. 267; review by Wallace m the 
Duke of Argyll’s Reign af Lam, 

i. 281 

Quarterly Review, Mivart’s article, i. 
333; Bishop Wilberforce’s review of 
Origin in, i. 156; article on zebras, 
horses, and hybrids, i. 364 j ii. 359 
Quartz, segregation in foliated ro^. 

ii. 205, 206 

Quatrefages, J. L. A. de, biogra¬ 
phical note, i. 186; letters to, i, 136, 
186, 187, 201, 202, 245, 246; trans¬ 
lation of paper by, i. 245 ; pn pro¬ 
portion of sexes in Bombyx, ii. 70 
Quenstedt, work on the Lias by, i. 340 
Queries on expression, i. 287 

Rabbits, Angora, i. 181 j skeletons of, 
i. 181; ii. 210 ; Darwin’s work on, 

ii- 57 

Race, nature’s regard for, 11.44 
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lUoeiiorit, Ml^ction hf mail, I 380 i 
Wallaoe oa ila^ncai i, 183; 
•quality of aaxet in, il 4a 
Racea of many i. 168 ; cauiei of diflcf- 
coot in, U. 33 $ Wallace on, ii. 34*6 
panutliei allied to, i. a6a 
Rain, tne^ on Icavoi, ii 370, 409; 
nofementa of kavci ai meant of 
•ho^nf off, il. 36S 

Ramaay, Sir A. C, on origin of lake«i 
L 3511 ii. lyo, 311 } Geological 
Society besitatea lo pttbluh hU paper 
on Laket, ii 15$; on ice*aciion, 
ii 153*5, 170 * ^ insectf in lr<H>ict, 

Ii 133 ; memoir bf Geikte of, ii. 
170; on denudattoQ and earth* 
nummtnti| il I 30 *I 3 } overe«limalca 
•ibatrial danndation, il 156; on 
ParalUl Roada of Glen Roy, ii. tqt { 
on Permian gladera, ii. 1 ^ t pio* 
poaal that he »h(iuld inveaitgaie glacial 
depoaila in S. America, ii. 161 ; 
mentioned, I 65, 137, 151, 331} 
il IS 

Range, De Candolle on Urge familie* 
ami iheir, I 444; eolroptera and 
renlrkled, 1. too, tol ; of geiwtra, 
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Richardson, Darwin on merits of, ii. 230 
Rigaud, on formation of coal, ii. 219 
Rilw, C. V. biographical note on, ii. 
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tioned, i. 248, 357 

Rio Janeiro, i. 8, 9, 1 S» I 9 J absence of 
erratic boulders near, i. 476 ; Agassiz 
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ii. 67 
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metamorphism of, ii. 132 (see also 
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orang-utang, i. 185; adhesion to 
Darwin’s views, ii. 46; letter to, ii. 
47 ; letter to Darwin from, ii. 46; 
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Romanes, G. J., note on, i. 352; 
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logical selection, i. 223, 299; review 
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80,8x 

Royer, Mdlle.,translatiess the 
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i. 47; varieties of, i. loo 
Salsola AVr/i, blcxim on, ii. 411 
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UUp'g hy, i. 317 
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views, i. 259 
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criticism on the Origin by, i. 2^; 
letters to, i. 239; li. 302-32; on 
Natural Selection, i. 221; on a red 
cowslip, i, 252; confirms Darwin’s 
work, also points out error, ii. 302-6; 
Darwin assists financially, ii. 327, 
331; Darwin’s opinion of, ii. 302, 
331; Darwin offers to present books 
to, ii. 311; Darwin writes to Hooker 
about Indian appointment for, ii. 319; 
Darwin’s pro^sal that he should 
work at Down as his assistant, ii. 
329, 330; Darwin suggwts that he 
should work at Kew, ii 329; on 
dispersal of seed of Admmthera by 
parrots, ii 349 ; on fertilisation of 
Acropera^ ii. 302-so, 312, 316, 31(8, 
325, 336, 337; a good observer and 
experimentalist, ii. 369; a lover bf 
Natural History, ii. 314; observa¬ 
tions on acclimatisation of seeds, ii. 3; 
on Oncidium Jltxuosuni^ ii. 351; 
letter to Darwin from, ii. 302-6; 
offered associateship of Linnean 
Society, ii 326; on Iniatophyllum^ 
ii. 313 ; on self-sterility in Passijlora^ 
ii 314; on PrimtUa^ ii 325; on 
sexes in Zea^ ii. 308; mentioned, ii. 

299.378 , . ^ 

Scrope, P., on volcanic rocks, 11. 125 
Scrophularinese, i. 108, 163 
Scudder, on fossil insects, ii. 82 
Sea, Dana underestimates power of, ii. 
226; changes in level or land due to 
those of, iu 167; marks left on land 
by action of, ii. 176 
Seakale, bloom on, ii 411 
Seashore plants, use of bloom on, ii. 


409, 411 

Sca-.sicknes8, Darwin suffers from, i. 

10, 247 ^ 

Secsonx with the Sea Horsesy Laments, 


I. i/y 

Secondary period, abundance of Arau¬ 
carias and Marsupials during, i. 453 ; 
coualily of elevation in British rocks 
of, ii. 189 ; insects prior to, ii. 27 
Sections of earth’s crust, need for 


accurate, ii. 133 

Sedgwick, Prof. A., extract from letter 
to Owen from, i 146; letter to 
Darwin from, i 136; ii. 236, 237; 
oil the Vestifresof Creation^ i. 48, 49; 
and the Phiiosophical Society’s meet¬ 
ing at Cambriilgc, i, 149 ; and the 
Spectator^ i. 140; Darwin’s visit to, 
ii. 236,237; feelings towards Darwin, 
ii. 236, 237 ; on the structure of large 
mineral masses, ii. 200, 202; pro¬ 
poses Forbes for Royal medal, 11. 


1315 (quotation from ft -.. 

from, 1. 130 5 sug^stedL _ 

for Koyal medal, ii. 231; msebdoned, 

i. 91, X2Sy 124, 133, 3^ j %. 231 ^ 
Sedgwick, A., address at the Bqti^ 

Assoc. (1899), 214 

Sedimenta^ strata, conversion frtto 
schists, ii* 206 
Sedimentation, ccmnec^ki 
tion and ^bsidence, ii. 123, X24, 
147; near coaSt-lines, i|.' 146 
Seedlings, sensitivenm to"l|ght, iL 431 
Seeds, collected by girls in Prof. Hei^s- 
low’s parish, i. 419, 420; tiispSid 
of, i. 144, 416, 4I9» ^3; ^ 

24, 25, 338, 349, 387; elfect of 
immersion on, i. 148, 416, 417, 419, 
436, 437 ,483; ii. 5 ; of fiiwe, i, 148; 
Asa Gray on Darwin’s sadt-water 
experiments, i. 422; germination 
after 21hours in owl’s stofiiac 3 i, i. 
440; moss-roses raised from, i 276, 
279 ; peaches from,, i. 2795 variatjon 
in, i. 213 j bright colours of fruits 
and, ii. 347, 348; difficulty of finding 
in samples of earth, ii. 247 i dormant 
state of, ii. 245, 246; germination 
from pond mud^ ii. 251 j Hildebrand 
on dispersal of, ii. 387; mucus 
emitted by, ii. 430 5 stored by^ ants, 

ii. 389-91; supposed vivification of 
fossil, ii. 244 ; vitality of, ii. ^43-7, 

^51 

Seeley, Prof, u. 442 
Seemann, on commingling of temperate 
and tropical plants in mountains of 
Panama, I 4735 on the Origin in 
Germany, i. 476 ; mentioned, ii. 9 
Segregation of minerals in foliated 
rocks, ii. 204, 205 

Selaginellay foot of, compared with 
organ in Welwitschia seedling, ii. 
427, 428 , 

Selection, a niisleading term, 1. loi; 
artificial, i. 120, 128, 164, 208, 367, 
368 ; as means of improving breeds, 
i. 193; importance of, i. 152; in¬ 
fluence of speedy, i. 354; utilised by 
pigeon-fanciers, i. 194; Sexual (see 
Sexual Selection); sterility and, ^ i, 
288 ; unconscious, i. 311; and varia¬ 
tion, i. 134; voluntary, i. 300; and 
inheritance, ii. 86 

Self-fertilisation, abundance of seeds 
from, ii. 353 ; Darwin’s experiments 
on cross- and, ii. 384* 4^3 ? 
suits of, ii. 373 ; comparison between 
seeds from cross- and, ii. 352; in 
Goodeiiiacere, ii. 258 ; in Orchids, 
ii. 262 
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Self-interest, Preston on, ii. 55 
Self-sterility, in JSsckscA^Usui, ii. 352; 
in plants, ii. 336, ^7; connection 
witn unnatural conditions, ii. 35^ 
SiiHira^ Hamilton on fertilisation- 
mechanism, 11.351 

Semper, K., bic^phical note, i* 391; 
letter to, i. 391-2 

Senecio^ i. 47 * 163; S. vulgaris^ profits 
by cross-fertilisation, ii. 414 
Sensitive plants, Darwin’s work on, 
i. ai7 ; u, 289, 361 

Sensitiveness, diversified kinds in allied 
plants, ii. 385 

Separate creations, i. 163, 173 J Darwin 
on, i. 377 . 378 
S^queia^ i. 92 

Seiinge, on Aamihim flowers, ii. 335 
SfrtSarian i. 16 

dimorphism of, ii. 351 
S€tt^:ast, H., letter to, i. 324 
Severn, Darwin on floods of, ii. 169 
Seward, A. C., Fossil Plants as Tests 
of Climate^ U. 2 X 

Sexes, colour, and difference in, ii. 88 j 
proportion at birth, ii. 41; proportion 
in animals, il 42, 67 
Sexual likeness, secondary, i. 351 
Sexual organs, as collectors of genera¬ 
tive elements, i. 359; appendages in 
insects complemental to, li. 94 
Sexual reproduction, Galton on, i. 361; 
bearing of F. M Oiler’s work on 
essence of, ii, 354 

Sexual Selection, i. 316; ii. 56-97 ; 
Bates on, i. 182, 183; Darwin on, 

i. 183, 303, 327; article in /Cosmos 
on, ii. 371; colour and, ii. 57-9 ; 
68, 72-4, 86, 87, 96; man and, ii. 
33. 35> 59 J moths and butterflies, 

ii. 94; subordinate to Natural Selec¬ 
tion, ii. 88 ; Wallace on colour and, 
ii. 72-4; Wallace on difficulties of, 
ii. 62, 93 

Sexuality, Bentham on, i. 349; in lower 
forms, i. 360; oridn of, i. 190 
Shanghai, tootb of Mastodon from, i. 
211 

Sharp, David, on Bombus, i. 262; on 
Volucella^ i. 196 ; Insects, ii. 12, 89 
Sharpe, Daniel, biographical note, ii. 
131 ; on elevation, i. 90; Darwin 
meets, ii. 131; letters to, ii. 199-204; 
on cleavage and foliation, ii. 131, 199, 
203, 204 

Sharpey, W., i. 88; letter from 
Falconer to, i. 252-6; honorary 
member of Physiological Society, 
ii. 436 

Shaw, J., letter to, ii. 56 


Sheep, varieties of, i. 127 
Sheldrake, dancing on sand to naake 
sea-worms come out, ii. 103 
Shells, Forbes and Hancock on British, 
i. 100; distorted by cleavage, ii. 204; 
means of dispersal, ii. 28, 29; pro¬ 
tective colour of, ii. 95 
Sherborn, C. D., Catalogue of Mam^ 
malia by A.*S. Woodward and, i. 206 
Shetland, comparison between flora of 
T. del Fue^o and that of, ii. 242 
Shrewsbunr, 1. 13, 28; school, i. 4 
Siberia, khinoceros and steppes of 
central, i. 457 

Sicily, elephants of, i. 206; flora of; 
i. 5* 

Sid^ick, Prof, H., ii. 442 
Siebold, von, i. 75 

Si^iUaria, an aquatic plant, ii. 2x7, 220 
Stlene, Gartner’s crossing-experiments 
on, i. 450 

Silurian, comparison between recent 
or^nisms and, i. 115 ; life of, i. 142; 
Lingula from the, i. X64; corals, ii. 
194, 197; volcanic strata, ii. 136 
Simon, Sir J., reports by, ii. 444 
Simple forms, existence of, i. 151; 
survival of, i. 142 

Simpson, Sir J., on regeneration in 
womb, i, 363 

Sifhocampylus, i. 221 ; ii, 310 
Sxtarit,, Lord Avebury on Meloe and, 

i. 232 ; ii. 12 
SiwalTk hills, i. x68 

Skertchley, S. H. J., on paloeolithic 
flints in bouklcr-cl.'^y of E. Anglia, 

ii. 241 ; letter to, ii. 240, 241 

Skin, influence of mind on eruptions of, 
ii. 107 

Slate, cleavage of schists and, ii. 203 
Slave-ants, account in the Ongin of, 

i. 197 

Sleep, plants’ so-called, ii. 362 
Sle^-movements, in plants, ii. 363, 
304, 367, 397-9, 41 * ; cotyledons, 

ii. 414, 415 

Slime of seeds, ii. 387 
Sloths, i. 115 

Smell, Ogle’s work on .sen.se of, ii. 102 
Smerinihus populi-ocellatus, Weir on 
hybrid, i. 396 

Smilacea% reference to genera of, i. 83 
Smilax, Dc Candolle on flower of, i. 

369 

Smith, Goldwin, i. 309 
Smith, J., note on, li. 410 
Snails of Porto Santo, i. 446 
Snipe, protective colour of, ii. 87 
Snow, red, i. 24 ; geological action of 
frozen, ii. 169 



INDEX 


Snowdon, elevation in recent times, 

i. 418 

Social instincts, actions as result of, 

ii. 

Social plants, De Candolle on, i. 424; 

in the U.S.A.. i. 431, 432 
Sociology^ H, Spencer^s i. 351 
Soda, nitrate beds, i, 27 
Soil, in relation to plant distribution, 
i. 380 

Solanacese, 1. loo 

Solanuniy rcstratum^ Todd on stamens 
of, ii. 292 

Solenhofen, bird-creature from, i. 234 
Sollas, Prof., director of the Funafuti 
boring expedition, ii. 199; account of 
the boring operations by, ii, 199 
Sonchus, introduced into New Zealand, ] 

i. 102 

Song, importance in animal kii^dom, 

ii. 82 

Sophocles, Prof., on expression of 
affirmation by Turks, ii-jn 
Sorby, on metainorghism, ii. 210 
Sound, and music, li. 51 
Southampton, Brit. Assoc, meeting 
(1846), ii. 175 ; Darwin on gravd 
deposits at, ii. ^ ldS» 169, 237 ; 
Darwin’s visits to, ii. 237 > 4 ^} 

Spanish chesnut, variation in leaf 
divergence, ii. 378 

Spanish plants in Ireland, i. 54 > 4 ^*» 
in La Plata, i. 452 
Spawn, dispersal of frogs’, i. 284 
Spean, terraces in valley of, ii, I 49 » 

179, 188-90 

Special ordination, i. 321 
Specialisation, i. 210 
Species, antiquity of plant-, i. 443 } be¬ 
lief in evolution of, i. 304 ; changing 
into one another, i. 184; ^ creation 
of, i. 173 ; Darwin recognises diffi¬ 
culties in and objections to his views 
on, i. 455; definition of, i. 127; 
descriptive work influenced by 
Darwin’s views on, i. 453 » fo-cts 
from Hooker bearing on, i. 63; 
food as important factor in keeping 
up number of, i. 297 ; frequency of, 
i. 117 ; Asa Gray on, i. 242, 422; 
Hooker on, i. 422; intermediate 
forms absent in close, i. 367* 3 ^^ > 
little tendency during migration to 
form new, i. 441 i modification of, 
i. 182; and monstrosities, i. 242 j 
mutability of, i. 42,^ 43? 9 ^ J h; 45 » 
Nageli’s views on, i. 273 ; origin or, 
i 294 (see Origin of Species); per- 
manence of, i. 96,. 97 5 Prichard on 
meaning of term, i. 43"5 > raiig® ot, 


i. 46 5 representative, i. 177 ,* separate 
creation of, L 163; spceadisig ^ 
i. 449; sterility between alUeci^ i 
288 ; and sterility, i 137, 294; 

timjs necessary to cha^e, i 3^; 
time of creaticm of neW) i- 
variation 41-7, 170, 244; Walfeoe 
on origin of, t ^; Wal^ on modi¬ 
fication of, L 250; W^smann 

i. 311; ii. 95, 96; Gaudiy on afiha^ 
tion of, ii. 236; H^el cm 

of, ii. 346; is^tion of^ li- 9S; value 
of careful discriminatioB iL 252 
Species nei transnmtcAk^ book 

on, i. 174 

Specific character, Falconer <m persist¬ 
ence of, L 206 

Speculation, Darwin on, ii. 133 
Spencer, H., Darwin on the advantage 
of his expression “ survival of the 
fittest,” i. 270; letter to, i, 351, 35^; 

ii. 442; on electric organs, i. 307; 

' on genesis of nervous system, 

ii. 424, 425; on survival of the 
fittest, i. 268; Romanes on his 
theory of nerve-genesis, i. 368; 
Wallace’s admiration for, t 301; 
Darwin on his work, ii. 235 ; extract 
from letter to, ii. 249; mentioned, i. 

295 * 300* 301 i li* 4 ^> 52 

Spermacoce, ii. 272^ 

Spey, terraces of, ii. 189 
Sphagnum^ parasitism of orchids on, 
i- 474 

Spiders, mental powers of, i. 338; 

Moggridge on, i. 337, 33 ^ . 

Spiranthesy ii. 265 ; fertilisation 
ii. 263 

Spiritualism, Darwin on, ii. 443 • 
Spitzbergen, Lamont’s book on, i. 179; 
reindeer of, i. 144 

Sponges, Clark on classification of, 
i. 335 j Hackel’s work on, L 335; 
F. Muller on, i. 264; ii. 346 
Spontaneous generation, i. 321; Dar¬ 
win’s disbelief in, i. ,273; Huxley’s 
disbelief in, i. 329 
Sports, i. 213, 275, 276 
Sprengel, C. C., i. 446 J n. 254 5 0^ 
Passion-flowers, ii. 380 
Stag-beetle, forms of, ii, 90 
Stahl, Prof., on Desmodium, ii. 39 &; 

on transpiration, ii. 410 
Stainton, ii. 67 
Stanhope, Lord, L 96 
Stanhopea, fertilisation of, ii. 33 S“ 7»347 
Stapelia, fertilisation of, ii. 304 
Starling, paired three times in one 
day, ii. 74 . , ^ . 

State-entomologist, appointment of m 
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Americfi, not likely to occur in Ene- 
landi ii. 386 

Statistics, of births and deaths, i. 50; 
Asa Gray’s N. American plant-, 

Steinheim, Lias rocks of, i. 347 
Stdl&ria msdia^ croes-fertiSsation of, 
ii. 414 

Stephens, Miss Catherine, i. 6 
Sterile, nse dF term, i. 48, 411 
Stenlity, accumulation through Natural 
Selection, i. 297, 298; arguments re- 
Mng to, i. 293 ; artificial production 
of, i. 223; between allied species 
aided by Natural Selection, i. 2S8 ; 
connection with sexual differentiation, 
I 223; and crossing, i. 230, 231,295 ; 
domestication and loss of, i. 274, 
387; ^periments on, i. 224, 226; 
of hybrids, i, 287-93, «95-9; in 
hum^ beings, i. 224, 225 ; Huxley 
on, L 225, 230, 231; increase of 
rao« a^, i. 294 ; laws governing, 

i. 280; Natural Selection and, i. 289, 
296 j in pigeons, i. 222; in plants, 

347 » 348 («ee also self-stenlity) ; 
reciprocal crosses and unequal, i. 
293* 294; selection and, i. 288; 
variations in amount of, L 291 j varic- 
tiiM and, i. 294 
Stirling, and Huxley, i. 316 
Stokes, Sir G., ii. 443 
Strasburger, on fertilisation of grasses. 

ii. 291 

Stratification, and cleavage, ii. 200,202, 
208 


Slre/Aium, vertical position of leaves, 
ii- 364 

Strezlecki, i. 89 

Strickland, H., letters to, i. 67-70 ; on 
zoological nomenclature, i. 67-9 

Stripes, loss significance of, ii, 63 

Structural dissimilarity, and sterility 
i. 29s 

Structure, external conditions in relation 
to, i. 306 

Struggle for existence, i, x6s, 192, 268 ; 
crossing, i. 288; factors concerned 
in, i. 326 ; and hybrids, i. 200-02 ; [. 
Scott on, i. 239 

Strychnos, F. Miiller on, ii. 345 

Student, Darwin as an Edinburgh, i. 

c 

Studer, 13 ., on cleavage and foliation, 
11. 200, 201 

Studien zur Descendmz^Theorie. Weis- 
mann’s, i. 356 

Studies in the Theory of Descent^ Mel- 
dola s translation of Weismaiiji’s 
book, 1. 350 


H. Spencer’s, i, 351 

Stur, D., h. 141 

St^e, ^win on. i. 220; ii. 2, 32a; 
Darwin on Huxlej’s, i. 337; effect 
of controversy on, li. 155 
Suceda^ bloom on, H. 4x1 
Submergence, i, 90, 91 
Subsidence, evidence of, i, 56, 200 
467 ; coral reeft and, ii. 227: ISS 
elevation, li. 123,136, 138, ,47; 

equable nature of, li. 189, lam amg 
aimultaneoualy affected by, Fi. 1381 
m oceana, ii. 195, 198: and aedin^ci- 
wlcanio action, 

Subte^nean animal, exhtence in Pata- 
goiua of auppoaed, ii. 361 
SuiuMria, fertilljation of, i. 416, fj. 

255 > •» » 

Snweaiion of typea, i. 13a, 133 

Sudden appearance of orjjaniama, due 
to abienee of fouilt in pre-Cambrian 
rocks, i. 398 

Sudden jumps, modification by, i. 147. 

166; Darwin’a disbelief In, 1. 334 
Suesa, i, 244 i dtr Erde, ii, 167 

Sunolk Crag, comparison with recent 
atrata, li. 233 

Sugar-cane, Barber on hybrids of, 

, >*^389 f new varieties of, i. 390 
sSuIivan, Admiral, on Patagonia, ii.234 
bu^rficial deposits, geological nature 
of, u. x68 

Supernumeranr mcmliers, i. 25X; am¬ 
putation followed by regeneration of, 

Survival of the fittest," Darwin on 
use of the expression, i. 270, 271 j 
Wallace on the expression, i. 268, 
269; sharpness of thorns the result of, 
i* 308 ; colour of bir<ls nml, ii. 62 
Swainson, i. 305 ; on wide range of 
genera, i. 403 

Switzerland, Tyndall on valleys of. 
li. 191 

Sydney, i. 27 

Symonds, W. S., biographical note, 

1. 170 » imperfection of geological 
record, i. 170 


I ACSONIA, Darwin on flowers of, ii, 
380 ; ferlilisathm by humming-birds, 
, 3 S 7 » 383* Scott’s work on, ii. 311 

rahiti, coral reefs of, ii. 141^ ; 

Darwin on, ii. 155, 225. 227 
I aUs ot diluvium, in Scotland, ii. 149 
article in Mf/th 
British Review t i. 316; on ago of 
world, li. 212 

Tsit, L., letters to, i. 338, 359, 363 
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T$ut, W. C., letter to, ii. 381, 382; cm 
rudimentary tails in dogs and Manx 
cats, ii. 382 ; sends Drasophyllum to 
Darwin, ii, 381 

Talbot, Mrs. E., letter to, ii. 54-5 
Tandon, Moquin, Elements dc Tira- 
toldgU V^cUe, i. 413, 414 
Tankerville, Lord, i. 188 
Tasmania, comparison between floras 
of New Zealand and, i. 410; Hooker’s 
Flora of, i, 458 ; trees of, i. 163 
Taylor, W., Life and Ccrresfendence 
of, ii. 120 

Tears, and muscular contraction, ii. 
99-101 

Tees, Hooker on glacial moraines in 
valley of, ii. 156 

Tegetmeier, W. B., assistance rendered 
to Darwin by, i. 180, i8i; letters to, 

i, 180, 181, 223, 322 ; ii 57-9 
Telegraph-plant, ii. 289 (see also 

Eesmodium) 

Telliamed” (de Maillet), evolutionary 
views of, i. 280 

Tendrils, morpholo^ of, ii. 341-3 
Teneriffe, flora of, i. 410; ii. 9; violet 
of Peak of, i, 494; Webb and 
Humboldt on zones of, i. 492 
Tennent, Sir J. E., on elephants’ tears, 

ii. 99; on Utriculariai ii. 404 
Tentacles, aggregation of protoplasm 

in cells of plant-, ii. 369 
T^odoresco, on effect of excess of CO2 
on vegetation, ii. 21 
Teratology, Masters on vegetable, i. 

148 ; Moquin Tandon on, 1. 4x3 
TerehrcUula^ i. 22 ; ii. 231 
Termites, compared with cleistogamic 
flowers, ii. 360; F. MUUer’s paper 
on, ii, 360 

Terraces, Darwin on Patagonian, ii, 164 
Tertiary, Antarctic continent, Darwin 
on existence of, ii. 13 ; Mastodon from 
Shanghai, i. 211; flora in Madeira, 

i. 482 

Tertiary period, action of sea and earth- 
movement, ii. 120, 121 ; island floras 
of the, i. 241 ; Saporta’s work on 
plants, i. 377 ? succession of types 
during the, i. 132 ; Prestwich’s work 
on, ii. 230 

Testimonials, Darwin on, ii. 238 
Tetrabranchiata, Hyatt on the, i. 339 
Thayer’s Letters of Chauncey Wright^ 

ii. Ill 

Theologians, Huxley on, ii. 232 
Theological articles, by Asa Gray, i. 161 
Theology, Darwin’s opinion on, i. 321 
Theorising, observing and, i. 195 5 ii* 

323 


Theory, Darwin’s advke to Sa)tt *0 be 
sparing in use o^ ii. ^ 

Thibet^ Hooker prohjinted orosslng 
into, ii. 153 

Thiermcht^ Settegast’s^ L 324 
Thiselton-Dyer, Lady, ii. 414 
Thiseltmi-Dyer, Sir W., assists. Darwip 
m bloom-exp^0»ent^ ii* 409^ Dar¬ 
win s%ps his certificate for R. Soci^, 
ii. 423; lecture on plant dd^betioa 
as field for geographical research, ii. 
4x8, 419; letter to Ndture fto^ i. 
378 j notes on from Darwin to 
l^ntham, i. 379; on partial sub¬ 
mergence of Austria, i. 448; letters 
to, ii. 301, 302, 398-402,4P8-19, 422, 
423, 427, 428; extract from lett» to, 
ii. 212 j on Darwin, ii, 333 
Thiselton-Dyer, Sir W., and Prof. 
Dewar, on immersipn of seeds in 
liquid hydrogen, it 245 
Thmsfi aipestrOf range of, i. 431 
Thompson, Prof. D’Arcy, prefetory 
note by Darwin to his translation 
H. Muller’s book, ii. 391 
Thompson, W., naturad-historian of 
Ireland, i. 68 

Thomson, Sir W.: see* Kelvin, Lord 
Thomson, Sir Wyville, on Natural * 
Selection, I 388-9; mentioned, ii. 26 
Thomson, review of Jordan’s Diagnoses 
dCesfices by, i. 474 
Thoms, forms of, i. 308 
Three Barriers^ tixeological hash of old 
abuse of Darwin, ii. 341 
Thury on sex, ii, 42 
Thwaites, G. H. K., on Ceylon ptats, 
i. 260; letters to, i, 144, 145; ii. 

91 ; on the Origin^ i. I44, 151 ; uote 
on, ii. 90 
Thymus^ ii. 418 

Tieghem, Prof, van, on course of 
vessels in orchid flowers, ii. 273 j on 
effect of flashing light on plants, iL 

4-31 

Tierra del Fuego, 1. xi, 16, X9, 42 ; 
flora of, i. 400, 401, 41P, 424J h. 
242, 243 j comparison with Glen 
Roy, ii. 179, 181, 184,186; evidence 
of glaciers in, ii. 150, 165 ; mica- 
schists of, ii. 208 

Time, and evolutionary changes^ i. 168; 
ii- 5 > 7 ; geological, i. 9X, 313, 3x4; 
ii- 5, 7, 23> I50> 163; meaning of 
millions of years, ii. 163 ; Niagara as 
measure of geological, ii. 150; rate 
of deposition as measure of, ii. 23; 
Wallace on geological, ii. 23 
Times, article by Huxley in, i. X35 ; 
letter by FitzRoy in, i. 129 
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Timixitsed, Prof, ii 417 
Timor, Mastodon tom^ L aaS; iL x6 
Tood, powwr of lodiAxi tpeciei to rmnst 
set*wiU«r, ii, 16 

Tobtcco, Kdireuter on rMricties of, i. 
2y> 

Todd, on S^aH»m r^stnaium, ii. 293 
ThUeletk Adam^ tiU« of book on evolu^ 
tion by N, liwy, I 365, 366 
TorHtt, J., expcrimcnu on potatoes, 
and latter to, i. 372-4 
Torquay, Darwin’s visit to, L 195 
Twtoiies, converdoo of turtles into 
knd-, i. 170 

Tortugas, A. Agassk on roeft of, ii. 197 
Toryism, defence of, L 351 
Tonoans, oobnr of b«&s in breeding 
■easoa. 11. 82 



Transfusion exp^ments, by Uallon, i. 
362 

Translations of Darwin's books, i. 139, 
173, 174 ; ii. 145 * 146 
Transplanting, effect on Alpine plants, 

Transport, occasional means of, i. 480, 

Travels, Bates* book of, i. 196, 197, 
215 j Humboldt’s, i. 263 5 Wallace’s, 
I 263 

Travers, H. H., on Chatham Islan'Is, 
475 

Tr^cul, on Drcsera^ ii. 266 
Trees, herbaceous orders an<l, i. 162, 
163 ; occurrence in islands, i. 16^, 
163; older forms more likely to 
develop into, i. 481 ; Asa Gray on, 
ii. 254 ; conditions in New Zealantl 
favourable to development of, ii. 
250, 251 ; crossing in, ii. 252, 253; 
separate sexes in, li. 250, 252, 253 
Treub, M., on Chabuogamy, ii. 333 
Treviranus, Prof., ii, 320, 372; on 
Primula longijiora^ ii. 324 
Trifolium nsupinatum, ii. 418 ; Dar¬ 
win’s observations on bloom on 
leaflets, ii. 371, 412, 413 
Trigcnocephalus, i. 12 
Trilobites, change of genera and species 
of, i. 398 

Trimen, on painting butterflies, ii, 72 
Trimorphism, in plants, ii. 299 
Trinidad, Catascium of, ii. 316; Crliger 
on caprificalion in, ii. 366 
THphayta pronuha^ robin attracted by 
colour of, ii. 67 

Tristan d’Acunha, i. 93; Carmichael on, 
a. 401; vegetation of, i. 425, 426 


T^rttimm r*ptns w, littmtm, bSooU' 
experimenu on, 11.411 
Trolk>p«.A.,quot«tioa bj Dxrwin from, 

J- 

/VwWwas, Darwin’s experiments on 
w- 34 *# 34 »; peloHc variety of, ii. 
2^; waxy secretion <m leKrtt, il 

3 oK 

Tippicd climate, in relation to colour- 
ing of insects, ii. 282 
Tro^cal plants, potrible existence 
di^ cooler period, i. 437, 438, 
462. 463, 47^ 479 ; ii. 6, 33; retreat 
of, I. 440 

Tropes, climatic changes in, L 458; 
description of forests in, i. 9, 10, 
243; similarity of orders in, L 260 
THU<yfif$is, Kemer on, i. 317 
Tuckwell, on the Oxford Britidj 
Association meeting (i86o),i. 157 
Tuootuco, i. 169 

Tukc, D. H., on influence of mind on 
body, ii. 109; letter to ii. X09 
Tulips, i, 107 

Turkey, colour of wings, and courtship, 
ii. 68; muscles of tail of, ii. 106 
Turner, Sir W., Darwin receives as¬ 
sistance from, it. 38; on Darwin's 
methods in coirres{)ondence, ii. 105 ; 
letter* to, ii. 37.9, ,03-7 
Titrratilla^ i. 23 

Turtles, conversion into land-tortoises, 
L 170 

Tuisihga^ Darwin on seeds of groundsel 
and, it. 430 

Twins, Galton's article on, i. 361 
Tylor, article in j0urml <*/ Me P, 
Instituthn by, i. 310 ; on Plarfy HU^ 
lory 0t Mankind^ i. 263 
Tymfalf, lack of caution, i. 471 ; lecture 
by», >* 333; cm the Alps, i. 252 ; 
review in ibr Aihffutum of, i. 167 ; 
on valleys due to glaciers, i. 471 ; 
ii. 191 ; work of, i. 320; thigmatism 
t»f, ii. 155; on glaciers, ii. 210; on 
Sorby’s woik on dcavagCi ii. 210; 
mentioned, it. loi 
'Pyphlops, i. 114, 115 
Typical forms, ditlicnlt to select, i. 429; 

vagucncHs of phrase, i. ,jo3 
lypotherium^ halcottcr on, i. 240 
Tyrol, Mojsisovics on the Dolomites of 
the, ii. 197 

Umbkm.jfkxak, morphoh»gicnl charac- 
Urs of, i. 273 ; diflercnce in seeds 
from the same flower, ii. 376 
Undulation of light, conqurrison !«;- 
tween Darwin's views and the theory 
tjf, i. 184 
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Uimlntes, do'velc^mnt In K. AmmUn 
toing Tcrtiaxy period, ii, i8 
United States, flora of, I 43a, 433 j 
spread of Darwim’s views ii^ 1 . 157, 

159 

Unity of coloration, Walsh on, L 261 
l/reif, on Hamotoxyion.^ ii. 4x1 
Ursus ani&s^ Lament on, 1 . 1795 U* 
manHmmf Lament on, i. 179 
Urticaoese, i. 106 
Uroguay, i, 13 

d'Urviife, on Canary Islands, L 40^ 

Use and disus^ i. 19Q; in plants, 1.3S9 
Uses, Natural Selection and, i, 355, 356 
Uspallata, i. so, ss 
Utuitarianism, Darwin on, i. 328 
Utility and inhedtanee, L 239 
Utopum /Zm*, Darwin’s idea of! B. 374 
Utncularia^ Darwin’s work on, ii 403, 
404; U. st$llari5^ Sir £. Tennent 
on, ii. 404 

Vaoxnulus, Darwin finds new species 
of, i. X5 

VaUrianay two forms of, ii. 416 
Valleys, action of ice in formation of, 
ii. 154, X55 ; Dana on Australian, ii. 
227; Darwin on origin of, ii. 2n 
Valparaiso, i. 17 

Van Diemen’s Land, i. 41; fiora of, in 
relation to New Zealand, i. 405 
Vaftda, ii. 306 

Vandeae, structure of ovary, ii. W7 
VaHdssay two sexual forms of, i, 356; 
breeding in confinement, ii. 96; 
colour m, ii. 67 
Vcmilia^ ii, 271, 3x3 
Variability, i. 148, x6i ; backward 
tendency of, i. 353; Bentham on, 
i. 379 ; causes of, 1. 155, X98, 288, 
289 ; I)e Candolle on, i. 233, 234; 
dependent more on nature ol organ¬ 
ism than on environment, i. 377; 
Huxley and .Scott on, I 220; im- 
I>«>rtance of subject of cause of, i. 
392 ; Natural Selection and, i. 193 ; 
in oaks, i. 234 ; greater in Insexual 
than in unisexual plants, ii. 314 ; of 
fern.s p.isKes all bounds,” ii. 381 ; 
greater in male than female, ii. 94; 
m ovaries of flowers, ii. 378; ten- 
<lcncy of genera at diflerent periods 
towanls, n. 231 

Variation, i. 41-6, 96, 100, 105-7, 
171, 172, 199, 222 ; an innate prin¬ 
ciple, i. 199 ; Hates on, i. 181 ; in 
blackbirds, i, 262; causes of, i. 155 ; 
centrifugal nature of, i, 199 ; checked 
by Natural Selection, i. 208; climate 
and, i. 198 ; Darwin attaches import- 
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once to usdess, i, 3x2; Darwfin on 
fiivourablo, i. 271 j divwgence of, i. 
286 j and external conditions, i. 198^ 
354 5 in elephants, i. 207 ; in 
i. 102 s of large genera, i. 98, 107, 
108, 379 ; laws oC i. 134 j pf mono- 
typic and polytypic genera, i. 106; 
and monstrodtxes, i. 147, 350; and 
Natural Selection, i. 172, 26^71 ; 
ordination and, i, 193, 194, 321; in 
peaches, i. 276; in plants, i. 41, 102, 
105-8, 275, 425; 157; produced 

by crossing, I 212; rate of action of, 
i. 314 s of small genera, i, 107, 108, 
379 j sterility advantageous to, i. 290; 
Weismann on, i. 311; galls as cause 
of, ii, 425; and lost of dimorphism 
in FHmula and Auricula^ ii. 328; 
Sexual Selection and minute, 11.62, 
63 ; transmUsion to sexes, ii. 86; 
verlot on, ii. 157 ; Wallace on, ii. 
32* ^3 

Variation of Animals and Plants undor 
JJomosiication, i. 167, 243, 285, 363, 
364 j ii. 389; completion of, i. 277, 
278, 283, 359 ; delay in publication, 
L 286; Lyell on, i. 290, 300; trans¬ 
lation of, i. 304 j Wallace’s opinion 
of, i. 288; Darwin at work on, ii., 

*56, 1921 327, 404, 405 

Varieties, accumulation of, i. x6i, 19X, 
^37 ; distinction between species and, 
X. 177 j fertility of, i. X37 ; ii. 309 j 
in insects, i> 94 » in l^^g^ genera, 
i. 403 ; of molluscs, i. 94 ; production 
of, i. 47, 2x2 ; species the product of 
long scries of, i. 377 ; use of, i. 126, 
127; Wallace on, i. xx8$ elimina¬ 
tion by crossing, ii. 250; zoologists 
neglect study oi, ii. 2 X 0 

Vaucticr, Plantes d'Eurofe, ii. 375, 278 

Veffetable l^eratolo^^ Masters’, i. J40 ; 
“• 335 

Vegetative reproduction, Darwin on, 

i. 221 

Veilch, J., ii. 276, 302, 4x8 

Velleia, fcrlilisation mechanism of, 

ii. 258 

Verfiasnmf cr(>8.sing and varieties in, 
i. 138, 218,222, 230, 231; ii. 271, 
285, 293, 309; Scott’s work on, 

ii- 325 

Verbcnaceic, i. X07 

Verlot, on variation in flowers, ii. 157 

Veronica^ Antacrtic species of, i. 163 

Vc8.sel.s, course of, as guide to morpho¬ 
logy of flowers, ii. 273-5 ; 287 

VesH^ts of Creation^ 1. 48, 49, 85; 
lluxley’.s review of, i. 75 ; the Origin 
of Species and, i. 136 

XX 
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ritunmm kmtmmUtt, ia Jnpaa and 
«M* U.S.A., i. 44a 

Vktocta Stmt Sodm for Protoetion of 
AafaMk ifaiiMt vhwectioa, ebmo 

Vflk PtaM, Bmnw dt, on nurfettea^ 
aaftr-caae, i. 390 
V^iUwticm B. \Ki 

Vix, mft-iq^nda of, i. 3601 rariatiaa 
of, I, 3S9 } aaori^loor of Undrilr, 
B« 34^ 

KMi, aaoMal foiuof.ii 333J deiato- 
l^shs d, ii 3 oC3«7. 3»«. 

HadifMrm, IL »<t Pjtmum, B. i, 
^ I a* PMtk or taaaittirr 494) 
y- mhAm, tartUiaatiM of, ii a6oi 
K aa*a, 11.378; K Mimte, floral 

U. a6o, 4 ; 

Virchow, Huxle7‘t ciTticum of. i, 383; 
pabUeadon by Hii^rl of Oaiwia'a 
criticiam of, 1. 383 
Visaim, i. 94 

Vitality of aeeda, 1 . 148 ; U. *43 ; In 
mlt*WAter €xp«rimenti, i. 470 
Vltl group of liltnda, «a^t of subsi- 
deaoe, ii. 105 
ViTiiectioQ, ii. 434-41 
Vachting, H., Bno^ng dir BOitkin 
und frikkti, ii. 3*1 letter to, 
ii. 428,439; QrgoHhiAingtm Pflan^ 
UHnuh^ ii. 429 
VoUmk Giology^ Dana's, ii. 227 
VoIcMic iilanoa, polymorphic species 
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